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FOREWORD

This report analyzes information on production and distribution of
precision instruments in the USSR, including the history of production
before 1959, current and projected production and requirements, major
facilities for research and production, characteristics and problems
of production, trends in technology, and patterns of distribution.

. This report also attempts to define the categories of production

that are included in the Soviet instrument industry, a task made

difficult by the ambigucus and conflicting nature of Soviet statements

on the subject. The report further attempts to determine the categories g
of instruments that are included in Soviet statistical reporting on the ‘
velue of output of instruments.

For the most part, this report treats the instruments industry as
a whole, analysis in depth of the various branches of the industry
- being left for future research. 50X1
S50X1
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Summary

The USSR has a large and expanding instnman‘b 1ndustry that has
grown rapidly in the last decade and is scheduled for continued rapid
growth during the period of the Seven Year Plan (1959-65). In connec-

v tion with the ambitious goals for mechanization and automation of in-
dustry, production of process control instruments is receiving particular
emphasis and is expected to increase at a considerably faster rate than
is production of other types of instruments. Current production of in-
struments is insufficient in terms of both quantity and product mix to
meet the requirements of the Soviet economy. Althoigh the gap between
production and requirements will be narrowed in the course of the Seven
Year Plan, production of instruments in 1965 will still la.g behind re-
quirements.

Although the Russians produced.some types. of :Lnstmments before the
Bolshevik Revolution, output of a cémprehensive range of items did not
- begin in the USSR until after World War II, and not until-the middle of
the decade of the 1950'8 did Soviet industry produce the more sophisti=-
cated types of instruments in large quantities- . Production of instru-
ments during 1956-59 is estimated to have increased at an average
| annual rate of 25 to 30 percent. In 1960, production increased only
18 percent to a total value of output of 1.1 billion rubles.** The 1961
pPlan calls for an output of 1.3 billion rubles, and .output in 1965 is
expected to reach 2.l billion to 2.5 billion rubles. The industry
! therefore is expected to exceed its original Seven Year Plan goals of
L 1.85 billion to 1.92 billion. rubles as early as 1963 or 1964. Thus,
instead of an average anmual rate of growth of 14.3 percent as ap-
parently programed under the original terms of the Seven Year Plan,
it is estimated that the rate of growth will be about 18.7 percent per
year. During 1959-60 the rate of growth averaged slightly more than
22.5 percent per year. The estimated annmual rate of growth of 18.7
percent for the Seven Year Plan is believed to be {thin the capa-
bility of the industry, which:is ‘expected to have .considerable addi-
tional capacity available for production of instruments in the remain-
ing years of the plan. The marked attention given by Soviet officials- ,

* The estimates and conclu.sions in th:ls report represent the best
Judgment of this Office as of 1 November 1961.
- **  Except for data on foreign trade, ruble values in this report are
[ given in new rubles (based on the Soviet currency reform of 1961) and |
may be converted to US dollars at the rate of exchange of 0.4 ruble to
- US $1, which is believed to reflect relative costs of similar instru-
ments in the US and the USSR.
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to mechanization and automation in 1959 and 1960 and to the industries
that provide equipment for this program suggest that & high priority
will be accorded the instrument industry in its efforis to achieve a
high level of production by 1965.

During the period of the Seven Year Plan the structure of the indus-
try will change appreciably. Production of process control instruments,
which constituted only 12 percent of the total production of instruments
in 1958, is expected to comprise 28 percent of the total production in
1965. The share of timepieces in the total production is scheduled to .
decrease from 23 percent in 1958 to 18 percent in 1965. These changes
are reflected in the following tebulation: , .

Percent of Total

;. . Production
caxegg;y S 1958 1965
Electrical measuring 1nstruments 13.0 - 14.8
Process control instruments 11.7 27.8
Calculators and computers T.0 R

. Instruments for measuring nechanical

quantities : 9.3 T.7
Timekeeping devices : 23.0 18.3
Other instruments o 36.0 22.0
Total o | 100.0 0

In spite of rapid growth, the Soviet instrument industry la.gs well
behind its US counterpart. Soviet production of instruments in 1958
probably was about two-fifths of that of the US. The US instrument
industry also has been growing rapidly, at an average annual raté of
11 percent since World War II, and is expected to increase even faster
in the next 15 years. Even if the USSR achieves a production of 2.5 -
billion rubles of instruments in 1965, Soviet output of instruments in
that year probably will be no more than two-thirds that of the US. -

Approximately 263 industrial plants in the USSR are principally -
engaged in productidon of instruments, and & number of research insti-
tutes also produce small quantities. Of these 263 plants, Tl plants
(the largest category) have been identified as producers of process
control instruments, and 28 produce optical instruments; 23, electrical
measuring instruments; 20, timekeeping devices; and 19, weighing de-
vices. The urban areas of Moscow, Leningrad, and Kiev have the heaviest
concentrations of plants, although instrument plants are located in all
industrial regions of the USSR. In spite of the large number of pla.nts

-2 -
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now in existence, the :I.n&mtry is receiving aumtm investment

2 allocations for the comstruction -of new plants and the expansion of a
large mmber of those now in existence. This investment is estimated

" to range between approximately 700 million and 1 billion rubles during

the Beven Year Plan, or 6 to 8 percent of the 11.8 billion rubles origi-

nally planned forimsw infhemschinemmngandmetalvorking '

sector during 1959-65. .

Employment in the mstrmnent 1nduatry in 1959 is estimated tb have
been 280,000 to 290,000, which is about 5 percent of . enployment in the
machine building and metaluarking sector 1n 1959. ; o

'me USSR is in a far better pos:ltion now thm n,&as been 1n the
past insofar as an adequate supply of a comprehenmgive range of modern
instruments is concerned, but the requirements of industrial users are
growing so rapidly that: the instrument industry has not been able to
keep pace with the demand, - A:vecent Soviet study indicates that pro-
duction of instruments and automation equipment® in 1958 satisfied only
60 percent of domestic regquirements and that the regquirements for some
types of instruments were satisfied only to the extent:of 20 to 4O

-» percent. . Moreover, it is unlikely that the requirements of the using.
industries will be satisfied as to either quantity .or quality of
instruments by the end of 1965.

The technology of Soviet 1nstruments has improved greatly in the
last decade., At present the general range of Soviet technology and its
degree of sophistication are still lagging behind the UB, although the
gap is closing in many areas, the most significant of which is in the
field of automation equipment. The USSR is curremtly believed to be
about on a par with the UB in theory of automation but well behind the
US in application of antomation. A vast network of research organizs-
tions has been brought into being to devise new equipment, raise the
efficiency and quality of production, direct the implementation of
the automation program, and overcome the general lag in automation
application. As a result of the concentratmn of etfort , the Soviet
lag in this area should steadily decrease, I
fields as guidance, upper atmosphere reseerch, and telemetry is believed
to be of a high order of techmology. Soviet optics are considered to
be very good. Instruments used in electron microscopy, ‘ultra-high-energy
physics, and gas chramatography lag behind the US in quality of workman-
sh:lp a.nd. in sophistication.

¥ The term automation equipment 1s defined in the UB&R as including
sensors, amplifiers, ctronic data-processing: equipnent and servo-
mechanisms,

-3 -
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The USSR has emphasized the development of radioactive isotopic
devices and may be using them to a much greater extent than is the
practice in the US,

Soviet analog computers, although not comparable with the better
US models, are sdequate for a wide veriety of important applications.
In contrast, Soviet digital computers are markedly inferior to those

of the US,
|
|
|

Although all sectors of the Soviet economy will have a share of out-
put of the instrument industry, the greater part is channeled into domes- _
tic industrial use or goes to the armed forces. BSuch key areas as the »
| : chemical, petroleumsprocessing, and metallurgical industries receive
| large quantities of this equipment. Currently the USSR supplements its
| output of instruments through selective imports of small quantities of
‘high-priority items, such as process control instruments, from the
Free World and the three major Satellite producers (Eaat ‘Germany, I
Czechoslovakia, and Hungary). Soviet exports of instruments to either
the remsinder of the Bloc or the Free World are small in quantity and
are about. evenly divided between scientific and industrial types on
the one hand and consumer goods types -- timekeeping devices and photo- "
graphic and cinematographic equipment -- on the other,

S
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I. Introduction

An instrument is any device used in cobserving, measuring, controlling,
recording, computing, or communicating. Instruments and instrument sys-
tems refine, extend, or supplement human faculties and abilities to '
sense, perceive, communicate, remember, calculate, or reason. The human
senses are refined or extended by such devices as surface-roughness and
contour gauges, micrometers, chemical analyzers, pH meters, microscopes,
v telescopes, gyrostabilized pletforms, range finders, and many others.

Other instruments, such as magnetometers and cosmic-ray counters, sense
or measure physical quantities for vwhich there is no physiological sense
developed in human beings. Still other instruments (such as cameras,
correlators, similators, and computers) perform functions of storing,
transmitting, or processing information signals in ways analogous to, or
going beyond, human abilities to record, remember, communicate, compare,
count, and apply logicel operations systematically. '

» The following list includes scme of the more important functions of
' ingtruments or components of instrumentation systems in creating or han-

_ dling signals (or information or data): excitation, generation, modu-

- lation, detection, comparison, amplification, differentiation, integration,
attenuation, conversion, :switching, counting, coding, timing, programing,
correlating, linearizing, correcting, displaying, -recording, reducing, ‘
analyzing, camputing, and controlling. Because all branches of experi-
mental science and technology depend on instrumentation, specialized
instruments (with a corresponding body of knowledge :and practice) have
been developed separately in many fields. Thus chemical, aeronautical,
medical, and optical instrumentation among other types of instrumen-
tation indicate areas of specialization in variocus industries or pro-
fessions. Most types of instrumentation, however, have so-called "uni-
versal" usage -- that 1s, they can be used by a large number of diverse
consumers without major modifications.

Instruments are sometimes classified according to their field of
purpose or application, suych as navigation instruments, surveying instru-
ments, or oceanographic instruments; according to their functions in
instrument systems, such as detection, measurement, rec'ording, computing,
controlling, signal modification, or display; or according to the physi-
cal quantity or property’that is to be measured or controlled by the
instrument, such as flow, temperature, pressure, force, displacement,
level, viscosity, acceleration, electrical quantities (voltage, current,
resistance, and capacitance), and optical qualities (transmission, gloss,
color, and brightness). Another method of designating or classifying
instruments, particularly those of wide -applicability, is according to

L

"o
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operating principles, examples being X-ray instruments (microscopes and
diffractometers); spectrometric instruments of various types for various
portions of the frequency spectrum or various particles (including infra-
red, ultraviolet, visible, microwave, X-ray, gamma-ray, neutron, electron, x
and alpha particles); and pneumatic, mechanical, electronic, electrical,

magnetic, hydraulic, nuclear, acoustic, optical, and:.photographic instru-

ments. Each of the methods of classifying instruments is useful only in

specific instances, A single instrument or instrument system may utilize

many combinations of different principles. A given instrument often has

many applications. Any physical quantity may be measured by a number of

different principles., Each of the many operations performed in handling

the flow of information in instrumentation systems may be accomplished: v
by various techniques and devices, Thus no single method of classifying

instruments ie possible, and the several methods are used where they

apply. :

In the USSR the instrument industry is referred to as priborostroyeniye
(instrument manufacturing) and the products of the industry as pribory 1
sredstva avtomatizatsii (instruments and automation equipment), This
industry is a branch of machine building, and its enterprises produce most
types of precision instruments (including some devices not usually regarded -
as precision instruments, such as photographic and motion picture appara-
tus, watches and clocks, and calculating machines for office use), Soviet
accounting procedures for reporting physical production of instruments i
narrow this list by omitting, apparently, value figures for production
of cameras and clocks and watches, output of which is reported separately
by units. Also, the Soviet instrument industry apparently does not
include among its list of products such categories as medical and dental
instruments, machinists' precision tools, or X-ray equipment (either
medical or industrial). 1/#% : | :

II. - Production Facilities and OQutput of Precision Instruments )

A. Before 1959

Production of instruments dates back to the Tsarist period in
vhat is now the USSR, but significant production of such equipment did not
begin until early in.the 1920's with the establishment of plants for
large-scale production of clocks and watches, weighing devices, and tem-
perature-measuring devices, 2/ B8imple devices for instrumentation and
testing, such as theodolites, microscopes, metal-analyzing devices, and
rudimentary electrical and thermal control instruments, began to be pro-
duced in volume during the First Five Year Flan (1928-32). 3/ . In compari-

50X1
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son with similar products: of Western Europe and the US, these instruments
* were crude and inferdor, and the USSR depended on mports for most of
the more complex pa'ecision 1nntnments. ,

Before World War 1II; production facilities were concentrated
largely around Moscow, leningrad, and Kiev, These plants were relocated
to the east when the German Army overran the western USSR. When the
German Army was thrown back, many of the individusl plants were reestab-
lished in their former locations, leaving all or most of their produc-
tion machinery and a good portion of their labor force at their relocated
facility, which thenceforth was to have a separate identity. This arrange-

. ment did not work s hardship, however, as Soviet instrument plants at
about the same time received a massive growth stimulant in the form of
dismantled German instrument plants and machinery and conscripted German
scientists and technicians., For example, shortly after the Soviet forces
took over Dresden in 1945, they drew up elaborate floor plans of the
Zeiss Ikon Plant, then dismantled the plant and moved everything, includ-
ing light fixtures and key workman, to the USSR, This technique was
employed in Jena, Berlin, Rathenow, and other centers of the German
optical and precision instrument industry. y More than 90 percent of

- the Carl Zeiss Plant in Jena, which before World War II was preeminent
in the field of optical equipment, was dismantled and sent to reestab-
lished plants in Krasnogorsk, Kiev, and Leningrad, In addition, the

- Saxonian watch industry in Glashuette was completely dismantled. 5/
With the possible exceptitm of the machine tool industry, the USSR
placed greater emphasis on the systematic and thorough dismantling of
optical plants than it did on any other branch of German industry. 6/
Apparently the Red Army also dismantled same of the optical plants of
other occupied countries; such as, for example, the Magyar Optikai
Muvek (Hungarian Optical Plant) in Budapest. T/

These gains were reflected in the industrial record of the first
two postwar 5-year plans. The USSR made considersble progress in produc-
tion of simple quality control instruments and optical lnstruments,

Great stress also was placed on achieving large-volume production of
process control instruments, 8/ but the complexity in designing and
producing such equipment apparently caused the progra.m to fall behind
schedule in the Fourth Five Year Flan (19%-50) _

uction of watches and clocks, however, jumped from about
0.3 million units in 1945 to almost 7.6 million units in 1950 and 19.7
million units in 1955 (the probable prewar high-water mark was 4.5 million
units in 1935). Production of cameras also made a strong postwar recovery
from virtually none in 1945 to 0.3 million units in 1950 and 1.0 million
units in 1955 (the probable prewar h:lgh-water mark vas 0.4 million units
in 19%0). 9/

‘v
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By 1951, Moscow and Leningrad were still the most important
centers of production of instruments, with 16 plants in the former and "
1k in the latter city accounting for about 20 and 15 percent, respectively,
of the total production of instruments. _]:9/ By the end of the Fifth Five

Year Plan (1951-55) » production of computers and process control instru-
ments moved into high gear.

A1l types of instruments continued to be produced at an expanding
rate. During the Fifth Five Year Flan, production tripled.* In 1955,
output of process control instruments was 2.8 times that of 1950; of
calculators and computers, 7.4 times; and of instruments for gas analysis s
3 times. E/ Production of timekeeping devices and cameras more then
doubled, 13/ as indicated below:

Thousand Units

1951 1952 1953 1954 1955

Timekeeping devices 9,645 10,486 12,838 16,397 19,705
Cameras - 351.2 I59.1 k99.1  T67.9 1,022.5

In spite of its impressive rate of growth in production of instru- »
ments, the USSR found itself hampered by several nagging problems. As
the country moved into the abortive Sixth Five Year Plan (1956-60) » instru-

ments were being produced in large numbers by more than a dozen different
ministries,** 50X1

50X1
LEa.ch ministry ‘orten manufactured instruments solely for its own use, 16

Also, output of instruments fell far short of satisfying the needs of the

national economy. _l_"(/ Not enough instruments were being produced, and,

in comparison with the West, the level of technology was lower. Produc-

tion often included obsolete items, L@/ and shortages of raw materials

and components were frequent problems. l__9/ As if these problems them-

selves were not enough, the Sixth Five Year Plan called for production

of instruments worth 700 million rubles in 1960.#¥* g}/ :

* production of instruments in 1955 was 50X1
2.7 times that of 1950 rather than 3 times. 11/ . -
*¥% TFor example, most of the optical instruments were produced by the
Ministry of Defense Industries; electrical measuring instruments were .
produced principally by both the Ministry of Electric Power Stations
and the Ministry of Electrical Engineering Industry; and process control
instruments were produced by more then half a dozen ministries. 14/
*¥% The goals under the Sixth Five Year Plan varied for different cate- v .
gories of instruments, as follows: process [footnote continued on p. 9]

-8 -
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Early in 1956 the Council of Ministers of the USSR divided the
¢ Ministry of Machine and Instrument Building into two separate ministries,
one of which was the Ministry of Instrument Building and Automation.
The new ministry inherited those instrument plants under the Jjurisdic-
tion of its predecessor and was to coordinate production of measuring
instruments and automation equipment and speed up production. 22/ The
nev ministry apparently was simply another of the many ministries produc-
ing instruments, and there is no indication that it solved or alleviated
any of the nagging problems. 23/ This ministry and all other instrument-
producing ministries were swept away in the general administrative reorgan-
ization of industry in the summer of 1957. Ower-all planning functions
for the instrument industry were shifted to Gosplan and perhaps other
state coomittees as well. Instrument plants fell under the jurisdiction
of the various sovnarkho‘zes (Councils of the Na.t.ional Economy).

During the first 3 years of the Sixth Five Year Plan, output of
instruments continued to rise sharply at an average annual rate of 25
to 30 percent. The value of instruments produced in 1958 2L/ (excluding
watches, clocks, and cameras) is estimated to have been slightly less
than 71+O million rubles. Growth of production of consumer goods (watches 3

. clocks, and cameras) was sluggish, as indicated by the following official
figures 25/: .
_Million Units
1956 . 1957 1958
'I‘imekeeping devices . - 22.6 23.5 24.8
1.5

Cemeras . - | 12 1.3

At a time vhen most 'bra.nches of the machine 'building sector were failing
to achieve the levels of production called for by annual plan goals during
the Sixth Five Year Flan,: the instrument industry in 1958 had already
exceeded the 1960 goals established by the Sixth Five Year Plan, thanks
to the construction of new plants, the expansion of existing ones, and
the conversion of certain plants to production-of instruments. In spite
of the rapid growth of the industry, production of instruments in 1958
was still insufficient in terms of both quantity and product mix.

control instruments, 4 times that of 1955, electrical mea.suring instru-
ments, 3.6 times; calculators and computers, 4.5 times; and optical-
mechanical instrumente, 3 times. 20/

- 9 -
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B. Seven Year Plan (1959-65)

1. Organ:lzation and Administrative Structure

The sovnarkhoz nysten of administration was -in fuJJ. opera-
tion by the beginning of the Seven Year Flan., The large number of '
monolithic, Moscow-centered ministries had been replaced by the sov-
narkhozes as supervisors of individual plants, although ultimate authority
and policymeking powers had been retained by functional state committees
under the Council of Ministers, USSR. The day-to-day responsibility for
distribution of raw materials, the appointment of principal officlals
of the plants, and other forms of direct control, however, were now .
.vested in functional administrations subordinate to sovnarkhozes,

The designation of these administrations varies from one sov-
narkhoz to another, depending on the volume and character of the indus-
trial production of the sovmnarkhoz, Ordinarily, if there is a significant
volume of production of instruments, there is an Administration of Electri-
cal Engineering Industry and Instrument Making, as in the Belorussian
Sovnarkhoz, or an Administration of Radio Engineering and Instrument
Meking, as in the Moscow city Sovnarkhoz, or simply an Administration of .
Instrument Making, as in the Lithuanian and L'vovskiy Sovnarkhozes. ?
If production of instruments is of minor importance, responsibility
instrument plants may be lodged in an Administration of Machine Building, »
&8 in the Estonian and Kirgiz Sovnarkhozes. 27/

The sovnarkhoz directs and monitors production activity.
It also is believed to have an important voice in appointing or removing
major officials at instrument plants, in establishing what a plant should
produce, and in instituting corrective action for any plant failing to
meet its plan goals or being remiss in controlling the quality of its
production.,

Gosplan, USSR, through its Division of Electrical Engineering
and Instrument Making Industry, together with its counterpart at the republic
level,* gives final approval to the plan for production of instruments
after consideration of the recommendations of sovnarkhozes and other
interested govermmental organs. In some instances, Gosplan, USSR, or its
counterpart in one of the larger republics will even designate the plant
that is to produce or cease to produce a specific item. In addition,
the gosplan of a major republic apparently assigns to individual plants

* As in the sovnarkhozes, the designations are believed to differ slightly

in the various republics, depending on the importance of the industry.

In the smaller republics, the areas of which coincide with the areas of .
individual sovmarkhozes, there may not be a separate Gosplan division

for instruments. 28/
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the specific developmewt: responsibilities for a nev instrument. ‘Gosplan,
USER, also establishes vholesale and retail pr:lces for instruments. 30/

, The new aysteu of ad.ministratian has provided. the instru-
ment industry with a greater degree of both cemtralization and decentral-
ization. The assumption by Gosplan, USSR, of certain control functions
previously dispersed among the meny ministries responsible for production
of instruments has provided the opportunity for treating the country's
instrument industry as an integrated unit. This increesed centraliza-
tion makes possible the elimination of unnecessary duplication in both
research and development and production. The benefits of centralization,
however, presuppose effective coordination among various centralized
bodies, some of them new, vhich have responsibilities in the field of
instrumentation. In addition to Gosplan, USER,.these bodies include

the State Committee on Automation and Machine Building; the State
Committee on. ‘Standards, Measures, and Measuring-Instruments; and the
recently formed Committee for Coordination of Scientific Research Work.
Statements in the Soviet press ‘indicate thsat the degree of coordination
necessary for these orgamizétions to furnish unified policy guidance

and over-all control h&s not yet ‘been achieved. »

The incremd d.egree of . decentralization has been provided

by sovnarkhoz administration of local plants, vhich has made possible

- better coordination of production of instruments at the regional level.
This system also seems to have enabled the older, smaller, and more
backward plants to improve their production capaecity by relieving them
of the responsibility for-menufacturing extraneous.products and ensbling
them to specialize -in the ‘output of fewer items. Sovnarkhoz operational
control at the local level, however, is not complete. _There is evidence
that the Division of the Elee_trica.l_ Engineering and Instrument Industry
of Gosplan, USSR, and the Division of Electrical Engineering and Elec- .
tronics of the State Committee for Automstion and Machine Building not
only exercise over-all policy guidance and control but also can interfere
in operations at the plantlevel. 31/ :

Certain problems that were supposed to have been solved. by
the reorganization of industry -- such as continued production of
obsolete instruments, insufficient cooperation between plants, and poor
allocation of materials -- have not been eliminated under the new
administrative ayshem, altheugh they hwte been alleviated

Long-range- policy guida.nce for the mstrument industry comes
from the Communist:Perty itself. -A recent example is the Plenary Session
of the Central Committee of the Communist Party: of the USSR, held on -
24-29 June 1959. . At tiis meeting, certain specific tasks were pinpointed
for the industry.. Thede taske included s requirement for improving the-
present. product: 1:Let of iastnmenta and mstmcti@ns for the principal

‘q
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administrative organizations to cooperate in dra.wing together within

a 6-month period a list.of proposals for review by the Council of
Ministers, USSR, to improve the organization, coordination, and control
of the most :lmporta.nt research, experimental, and planning operations
of instrument development. 32/ Other actions included an order to
emphasize the standardization of certain categories of instruments and
a reiteration that the development of specislization and cooperation of
industrial installations of the industry are important progrems of the
Seven Year FPlan. 33/ The Party devoted another plenary session to this
subject in July 1 '

2. Production and Research Facilities

a. Nh;or Plants

It is estimated that there are 263 plants in the USSR
that are principally engaged in production of instruments.* The number
of plants under the industry is growing each year as new ones are built
or converted to production of instruments. 8ince the beginning of the
Seven Year Plan, between 30 and 40 new plants have been identified.**

It is quite likely that perhaps an equal number may be added to the list
during the remainder of the plan period, although few of these will reach
significant levels of production by "1965. '

In addition to the new plants being added to the industry,
there is an impressive expansion program for many of the existing plants.
For exemple, the Leninakan Instrument Plant during 1960 was to have
increased its facilities by the comstruction of new shops worth 1.8
million rubles, 34/ and the Baku Machinery and Instrument Plant imeni
Kalinin began s reconstruction program in the middle of 1959 vhich, when
completed, reportedly will enable the plant to increase its output 20
times by the end of the Seven Year Flan. 35/ Similarly the Leningrad
Vibrator Plant, one of the oldest and largest manufacturers of electrical
instruments, is adding an additional one-third to its present z1-00,000
square feet of floorspace., 36/

The question of how much it is costing the USSR to build
30 to 40 new plants and to expand s large number of existing plants 1is
intriguing. No official figures have been released, and the few references
to capital investment in the industry have been disappointingly brief and
vague, On the basis of availeble data, however, it is believed that during

* For a list of plants known or suspected to be producing significant
quantities of instruments in the UBSR, see Appendix A. For a list of
major plants producing instruments 1n the USSR, see Appendix B.

*¥¥* Not all of these plants have actually gone into production. Con-
struction has Just begun on some, and still others have not yet progressed
beyond the planning stage.

-12 -
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the Seven Year Plan period the USSR may invest between approximately

700 million and 1 billion rubles for new and expanded plant facilities,*

which is 6 to 8 percent of the 11.8 billion rubles originally planned

- for investment in the machine building and metalworking sector during
the Seven Year Plan. o ’

: Not all output of the industry comes from the regular
producing plants. Some of the research institutes, which do design and
development work (genmerally of a theoretical nature), also often produce
prototypes or have a limited output of highly technical or complex instru-
ments. For example, the Institute of Optiecs (GOI) imeni 8.I. Vavilov in

. Leningrad, which is primarily a research facility, is believed to manu-
facture limited quantities of the Linnik microscope, profile interfer-
ometers, portable polarizing microscopes, fluorescent microscopes, high-
temperature microscopes, and diffraction gratings. 37/ The Central
Laboratory of Automatics of the Ministry of Comstruction, RSFSR, in
1960 produced its first consignment of high-speed automatic photoelectric
pyrometers, 38/ Still other institutes have "experimental works" where
large-volume production is carried out, as at the Experimental Works of
the Ural Scientific Research Institute of Chemistry, which is producing

- electrical instruments and exporting them to Communist China, Burma,
India, Rumania, Poland, and other countries. 39/ Or, again, there is
the Experimental Production Division of the Institute of Physics,

= Acedemy of Sciences, Ukrainian 8SR, which recently began the series
production of bolometers, high-precision instruments designed to detect

very slight temperature changes. 40/

The western part of the USSR contains most of the
plants of the lnstrument industry, although instrument plants are
located in all of the industrialized regions of the country. The
largest localized concentration of plants is around Moscow (34 plants),
" Leningrad (31 plents), Kiev (17 plants), Khar'kov (7 plants), and Minsk
(7 plants). These five urban areas contain more than one-third of the 263
plants of the industry.

The size of the labor force at the plants of the industry
varies widely.** Of a group of 30 plants for which recent employment
figures are available, the range is from 200 employees in the Tashkent
Gidrometpribor Plant to 12,000 at the Leningrad Staete Optical Machinery
Plant imeni OGPU, 41/ On the basis of derivative data, it is estimated
that there were 280,000 to 290,000 employees in the instrument industry
in 1959, or about 5 percent of the 6.2 miliion employees that are estimated

* For an analysis of factors used in reaching this conclusion, see
Appendix C, ,

¥% For the methodology used in computing the labor force of the instru-
ment industry of the USSR, see Appendix D. 3

-13 -
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to have been in the machine building and metalworking sector of industry
in 1959. The number of women employed by the industry is high, possibly
constituting more than half of the labor force. Illustrative of the large
number of wamen employed are the Moscow Timepiece Plant|  |where 80
percent of the 7,500 workers are women 42/; the Leningrad Vibrator

Flant, where 6l percent of the 3,500 employees are women 43/; and the
Leningrad Electrical Machinery Plant, where 80 percent of the 1,500
employees are women, many of whom are girls Just out of high school. 4i/
‘The ratio of women employed in comparable industries in the US is
believed to be far below these levels., :

Apparently the Soviet instrument industry is not
dependent on any one plant for the entire output of any one category .
of instruments. In 1958, however, two plants, the Moscow and the
Penza Analytical and Calculating Machine (SAM) Plants, are believed to
have produced, by value, approximately 83 percent of production of
electronic caomputers in the USSR. This concentration of production of
camputers is expected to lessen in the Seven Year Plan as new plants
go into production. Five camputer plants are presently in various
states of construction, and 22 plants are to be producing camputers
by the end of 1965. 45/ .

Of the 263 plants believed to be serving the instrument
industry, those plants principally engaged in output of process control
instruments comprise the largest single category, with optical instrument
facilities the next largest., The following is a rough estimate of plants
engaged in the output of various categories of instruments: :

Category ' Number of Plants
Process control instruments* , T

Unknown and other instruments (1nclud.1ng, among other
categories, testing machinery, industrial jewels, -

and certain scientific instruments)¥* 61
Optical instruments (including photographic, cinemat-

ographic, and film-processing equipment) ' 28
Electrical measuring instruments* ‘ 23
Timekeeping devices ‘ 0
Weighing devices . ‘ 19 |

Calculators and computers

Aircraft instruments

Geodetlc and geophysical instruments
Hydrographic and metearological instruments
Watt-hour meters

o o R

* Because of the problem of classifying some types of instrumemts, it
is possible that several plants should be listed under apother category.
of instruments. -
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b, Reseu'uh Faeilities

- An :me:ess:lve research effort supports the production
program for instruments. Research and design organizations exist at
meny governmental levels in the USSR and for all the scientific disciplines
of interest to the indtstry. There has been a general proliferation in
both type and number of such organizations in recent years and an increase
in their importance. This rank growth apparently has not been accompanied
by stringent control or delineation of programs in spite of the fact
that in theory, at least, there is a high degree of centralization. The
field is a Jjungle of confasing administrative subordination and over-
lapping functions and responsibilities 6/

‘ In the spring of 1961 a ahakeup evidently took place in
the administration of all scientific research, intluding that pertaining
to instruments. A new agency, the State Committee for Coordination of
Scientific Research Work, wae created with broad administrative powers.
Specific functions of this new committee are somevhat vague but seem
to be primarily concerned with a reduction in the span of time between
product development and production, a general tightening up of coordina-

- tion and direction of collection and dissemination of scientific informa-
tion, and (probably the most significant of all) & major voice in the
preparation of annual plans for financing Soviet scientific research

“ and capital investment in research facilities. U7/

. Most of the major plants have their own research and
development personnel and facilities, which generally are supposed to
limit their efforts to engineering modifications end improvements and to
expansion of product application. Some of the ;plants occasionally engage
in more or less basic design work on their own; but such research 1is
supposed to require the agreemlent of superior sciemtific bodies. 48/

The latter are made up of research institutes (NII's and VNII's) and
design bureaus (KB's and SKB's), 49/

Tt 1s these organizations that do the major design and
development work., At their head is a group of administrative bodies that
collectively exercise either direct or indirect supervision over all
design end development work pertaining to instruments and also are vested
occasionally with broad powers over the entire machine building and
metalworking sector., These administrative bodies include the following:
(1) State Committee for Coordination of Sciemtific Research Work of the
Council of Ministers, USSR; (2) Committee on Standards, Measures, and
Measuring Instruments (much is attached to the Council of Ministers,
USSR, and to some extent is comparable to the US'National Bureau of
Sta.nd.ards, although more powerful); (3) Main Administration of Scientific

- Research Institutes and Flamning Orgenizations (under Gosplan, USSR);
(4) State Committee on Automation and Machine Building of the Council of

.15 -
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Ministers, USSR; and (5) Academy of Sciences, USSR, 50/ Among these

scientific organizations the State Committee on Automation and Machine “
Building plays an important role in the formulation and supervision of
plans for the introduction of automation and production processes into
all the branches of national industry and the development of new (and
the improvement of existing) instruments and automation equipment, 51/

Each of the research institutes and design bureaus
solves the basic research and development problems associated with its
own specialized field of application.* Major institutes have branches ‘
located in some of the principal cities, and each of these branches
serves a sovnarkhoz in the same areas of specialization as its parent
organization., An example 1s Kirovakan NITAvtomatika in the Armenian
S8R, which 1s subordinate to the State Committee on Automation and
Machine Building of the Council of Ministers, USSR. 52/ The. responsi-
bility of the institute and its branches is to work in the realm of
theory, and when the capability of a device to function has been
satisfactorily demonstrated, the project is passed on to a design
bureau. The latter buresu works on precisely defined individual projects
for the creation of specific types of items and performs all develomment
work to the point of readiness for production. At this point a designated
plant is given the necessary technical documentation relating to the
developed item and, on approval of the sovnarkhoz, will produce the
new item, 53/ .

Although theoretically none of the research facllities
is to engage in production of equipment, it is evident that they often
engage in custom production or small series production, particularly at
so-called experimental plants. 2&/ In addition, the degree of teamwork
and support rendered by the various research facilities sppears to be
uneven. An example is evident in a recent complaint by the Mytishchi
Electric Meter Plant. In attempting to gather data on the effects of
mechanical wear in bearings of electric meters, it asked for help from
the Leningrad branch of VNIIEP, the All-Union Scientific Research
Institute of Electrical Measuring Instruments.*¥* In response, VNIIEP
apparently sent a survey team which gathered some statistics, Neither
VNIIEP nor its survey team furnished the plant with any data or recommen-
dations. A survey team from VNITIPribor, the All-Union Scientific Research
Technological Ingtitute of Instrument Making,*** was in the plant at the
same time, and, instead of poolling resources and cooperating, the two teams
went through the plant duplicating each other's questions. 22/

* For a list of the research organizations of special importance to the
precision mechanism and automation equipment industry, see Appendix E.
** Vsesoyuznyy Nauchno-Issledovatel'skiy Institut Elektroizmeritel 'nykh

Priborov. : o .
**% Vsesoyuznyy Nauchno-Igsledovatel'skiy Tekhnologicheskiy Institut
Priborostroyeniya. ‘ ‘
- 16 - -
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The pyoblem of duplication of effort has been of real
- concern to the govermment. Late in 1957 it was reported that more than
40 organizations were engaged in the development or application of ultra-
sonic instruments and that 18 worked on computers, and in 1960 more than 20
organizations were involved in the designing of flow meters and level
meters. 56/ In addition, it appears that tight control of research,
through various high-level institutes such as clearinghouses, is not
always effective. Visitors to the Institute of Automatics and Tele-
mechanics of Gosplan, Ukrainian SSR, in mid-1960 concluded from discussions
with officials of the institute that there was a strong trend toward
decentralization of research and development. Thus each republic and
even each plant would work out its own methods of automation. 57/ Unless
some new form of stringent control is exercised, it appears that this
trend could effectively vitiste the coordination of research and develop-
ment,

A close tie among industrial plants, scientific organi-
zations, and administrative orgens is obtained through the trade journals,
vhich are published by the sclentific bodies and which furnish policy
guidance and specific detalls on theory or recent developments in instru-
mentation for the benefit of research and design facilities and manufac-
turing establishmente. Among the most importent are Mekhanizatsiys i
avtomatizatsiys proizvodstva (Mechanization and Automstion of Production)
. and Priborostroyeniye.(Instrument Manufacture), published jointly by the

State Committee on Automation and Machine Building of the Council of
Ministers, USSR, and the Central Administration of the Scientific and
Technical Society of the Instrument Industry, and Izmeritel'nsya tekhnika
(Measurement Techniques) ; Avtomatike i telemekhanike éAutomation and
Remote Control), and Pribory 1 tekhnika eksperiments (Instruments and
Equipment for Experiments), all published under the auspices of the
Academy of Sciences, USSR, '

In spite of the multiplication of scientific organi-
zations in recent years, it is likely that there will be even more in
the future. At the beginning of 1960 it was announced that the number
and scope of projects ¢onnected with instrument design end development
work were beyond the capabilities of existing NII's and KB's and that
new NII's and KB's would be created (some of which will be attached to
the larger manufacturing establishments) end existing ones expanded. _S@/
Process control instrumentation was singled out for increased develop-
mental emphasis in the future. 59/ ‘

3. Productiof’ a.nd Goals

a. Levélé of Production

- Production of instruments during the first 2 years of -
the Seven Year Plan increased 27.5 percent in 1959 and 17.9 percent in
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1960 compared with an average anmial rate of growth of 14.3 percent
required to meet the Seven Year Plan goal for 1965.

It is probable that the Soviet instrument industry has
set its sights considerably higher than the Seven Year Plan goal for
1965 of 1.8 billion to 1.9 billion rubles. Shortly after the publica-
tion in November 1958 of Khrushechev's theses for the Seven Year Plan, a
leading official in the instrument industry asserted that these goals
were insufficient, and he submitted some rough calculations to prove
that an output of 2.4 billion to 2.5 billion rubles would be required
in 1965 to meet the requirements of the economy for inmstruments.- @/ A
goal of this magnitude would require an average annual rate of growth
of 18.7 percent for 1959-65. The increases in production that were
achieved during 1959-60, coupled with the planned increase of 21 per-
cent for 1961, suggest that the USSR will reach a level of production
of 2.4 billion to 2.5 billion rubles in 1965. To accomplish this goal
would require absolute annual increments to production during 1961-65
of 258 million to 278 million rubles, which are considerably grester
than the increments of 203 million and 169 million rubles achieved,:re-
spectively, in 1959 and 1960. The priority attention devoted to the
instrument industry in recent years, however, and the program for mech-
anization and automation of Soviet industry, the growing number of new
instrument plants, and the widespread program for expansion of existing
instrument plants all indicate an effort that makes feagible the achieve-
ment of the level of 2.4 billion to 2.5 billion rubles.

The planned, actual, and estimated value of production
of instruments* for selected years, 1958-65, is as follows 61/:

Million Rubles

, Probable Level
1961 Original of Production
1958 1959 1960 Plan 1965 Plan _in 1965

739 942 1,111 1,34k 1,850 to 1,920 2,400 to 2,500

* These statistics include production of optical-mechanical instru-
ments and apparatus, electrical and electronic measuring instruments,
calculators and computers, instruments for the coantrol and regulation
of thermal-energy processes, instruments for measuring mechanical
magnitudes, instruments for navigation and piloting, and instruments
of time but do not include cameras, [footnote continued on p. 19]
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For a graphic presep;teﬁpn*-of production of instruments during this
reriod, see the chart,® ,

Information on production by individual category of
equipment is extremely meager. Classification of instruments tends
to be arbitrary and occasionally misleading, as even the leading
Soviet professional Journal in the field of instrument manufacture
admits, as follows:

When examining [the planned change in
production of instruments in 1965 compared
with 1958] 1t is necessary to keep in mind
that we have treated in a somevhat arbitrary
manner the distribution of instrument pro-
duction by groups. It is clear, for example,
that some electrical measuring instruments
(1sboratory and others) are incorreetly
referred to as automation equipment, while
many instruments included in the group
entitled. "other instruments," such as time
relays, etc., must necessarily be considered
automation equimment. Instruments used in
determination of mechanical quantities, when
installed in automatic production lines of
machine building enterprises, undoubtedly
should elso be considered as automation.
equipment, Opticomechanical instruments
and radio measuring and dosimetric instru-
ments, etc., are considered special-purpose
instruments. 62/

watches and clocks, X-ray equipment, or medical instruments.

These figures probably inplude some, but not all, of the instru-
ments destined for military use, but there is little evidence on
this point. The figures, with the exception of the probable level
of 1965, are either those reported by the USSR or those derived
from Soviet published figures, The figures are believed to repre-
sent the quantity of instruments produced multiplied by 1955 prices
- and adjusted to new rubles.

* Following p. 20.
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The change in composition in the Soviet instrument
industry between the beginning and end of the Seven Year Plan has
been estimated by the official Soviet journal Priborostroyeniye
(in percentages*), as follows 63/: .

Pei‘cent of Total

| Production
|
| Category 1958 1965
| , -_—
| Electrical measuring instruments 13.0 14.8
| Process control instruments 11.7 27.8
| Calculators and computers 7.0 9.4
| Instruments for measuring mechani-
| cal quantities 9.3 T.7
| Timekeeping devices 23.0 18.3
| Other instruments (probsbly includ-
| ing optical instruments and

special -purpose scientific instru-

ments) 36.0 22.0 . .

Total 100.0 100.0

of instruments during the Seven Year Plan is the increase in volume of
process control instruments. The share of these instruments is to in-
crease fram 12 percent of the total production of instruments in 1958
to 28 percent of the total production of instruments in 1965. This
trend is accompanied by a decrease in the relative shares of timekeep-
ing devices and "other" instruments. 6b/

\
The most important aspect of the character of output

A physical unit indicator of production of instru-
ments is possible in only two categories of consumer goods, timekeeping
devices and cameras. Output, which is believed to be running behind
schedule, is as follows 65/:

¥ These percentages represent output of the entire instrument indus-

try, including clocks, watches, and cameras, which are not included

in Soviet statistics on the value of output of instruments. The *
value of output of the individual categories listed above, therefore,

cannot be determined.
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Milliori Units
22 _222 1960 1965 Plan

Timekeeping devices 2h.8 26.2 26.0,5 35.5
Cameras 1.5 1.6 1.8 3.48

The RSFSR is the largest producer of instruments among
the republics, producing T5 percent of the total Soviet output in 1960.
Instrument plants are located in most of the other republics, includ-
ing the Ukrainian SSR, which is the second most importa.nt producer.

Although the USSR is dmnonstra‘cing & remarkable growth
in output of instruments, it appears unlikely that the country will
equal US output of instruments for at least another decade. Since
World War II, for example, US output has increased at an average annual
rate of growth of 1l percent and is expected to increase faster than
11 percent in the next 15 years. In 1958, US output probably was over
twice that of the USSR. 66/ ‘Even at the probable upper limit of 2.5

. billion rubles, the Soviet output of instruments in: 1965 will be no
more than two=~thirds-of that of the US in tha.t y&ar if US output con- -
tinues to grow as it has since World War IL.*’

The USSR, like ‘the Us, is engam 4n large-volume pro-
duction of instruments for its armed ‘forces. So ‘little is known, how-
ever, concerning the relative volume of production of this equipment
in the USSR that it 1s Wssible to estima.te its. magnitude. ‘

b. Producticn Process

In spite af the extreme diversity in products and the
wide range in volume of wtmt among the various categories of equip~
ment, the instrument industry for the most- pa.rt pursues the same pro-
grams as the other sectors of machine building. Currently, the most
important of these programs include (1) an empliasis on a high degree
of mechanization in the production process and’ (2) increased standard-
ization and interchangeability of components. - 4

In emphasizing a high degree of mechanization in the
production process, the objective of the industry is to ‘achieve in-
creased production at reduced lsbor costs. In some cases, such as
conveyor assembly 1ine techniques,** the USSB app&rently has overworked

¥ TFor a computation ef output of instnments i:a the US , see Appendix F.
*¥* TIncluding testing and ca.libra.tion work in addition to a.ssembly oper-
ations. 67/

-2} -
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the concept. In those instrument plants visited by Western observers
it has been noted that conveyor assembly line techniques are used to
a much greater extent than in the US. Such techniques often are em-
ployed in the case of production runs as small as several dozen units .
and are considered by the USSR to be preferable to individual assembly

methods for runs as short as 2 days' duration or as low as 100 units a

month. Qualified Western observers have noted the irratiocnality of

using conveyor line techniques in small-unit runs, partimilarly in the

case of complex instruments where as many as 5,000 different parts are .
involved and vwhere small dimengions and high precision are signiﬂca.nt

factors in the p:roduction process. 68/

A second important program is aimed at increasing
standardization and interchangeability of components., Some standardi-
zation of parts, components, and products has been going on for many
Years in the instrument industry, but the program apparently is being
rapidly accelerated during the period of the Seven Year Plan, TsNIIKA,
the Central Scientific Research Institute for Complex Automation*
(which is subordinate to the State Committee on Automation and Machine
Buildins), and no less than eight other research institutes and design
bureaus are primarily concerned with the application of standardization -
in the instrument field. Work is in progress on the development of
norms for both instruments and their components, including materials
and methods of manufacture, One Soviet journal recently reported -
that even high-precision instruments of diverse types can be built
through the use of U0 to 60 percent of the standardized parts. 70/ In
addition to the savings accrued through the use of standard interchange-
able parts, the industry hopes to reap an additional benefit by reduc-
ing the number of parallel models, Soviet engineers believe, for
example, that the number of tachometer designs can be reduced from
32 to 7, yet these 7 will have a broader range of high-precision
measurement than the original 32. Other benefits expected from the
standardization program are savings in materials, labor, and money.

In spite o:f 'bhe increased emphasis on standardization
in the Seven Year Flan and the particular attention devoted to the
subjJect at the 1959 Plenum of the Central Committee of the Communist
Party of the USSR, it appears that progress during 1959-60 has been
slow. Also notable 1s the fact that TsNIIKA has been pilloried by
the press for ineffectual leadership and failure to fulfill its
assigned work proJects. E/ _

One of the more serious problems of production facing
the Soviet instrument industry 1s that of excessive lead time in the
development of an 1*bém of equipment. Four or more years frequently

* Tsentra.l'nyy Nauchno-Issledovatel'skiy Institut Kompleksnoy
Avtomatizatsii.
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elapse between the date on which the development of an item begins
- and the date on which 1t .goes into- industrial product:len, compared
with from 1 to 2 years in the US. A new ‘Soviet instrumént occasion-
ally becomes obsolete in some of its aspects by the. time it is readied
for large-scale production, J2/ In the area of instrumentation for
complex weapons syatenl, hmlever, excess&ve leud t:l.me does not appear
to be & problem, .- "

An even norg serious pro'ble.n facing the 1ndustry is
the continued production ofobsolete or poor-quality equipment. The
Kazan' Teplokontrol' Plant, the Krasnodar ZIP Plant, and the Tomsk
Manometer Plant, for example: (producers of process control instru-
ments), have been excoriated in the press for several years for
failing to observe produstion stendards and for producing obsolete
or poor-quality items, " Supposedly, there is a safeguard against
such a condition -- e plant has & quality cont¥ol arganization,
the OTK, vhich 1s supposéd to insure good quality.of output. In
addition, the State Committee on Msasures and Measuring Instruments,
vhich is attached to the Council of Ministers, USSR, 1s required to
make a spot check of output of a plant for adheremce to production

. standards. Although this cammittee has the power to forbid produc-

tion of obsolete equipment, ‘appérently it can anﬁ does permit produc-
tion of acknovledged obsalete 1tms Lh/

4, Trends 1n ibchnol.ﬂ

In add.ition to a‘b‘belpting to triple its production of
instruments during the Seven Year Flan, the USSR is making an extra-
ordinary effort to raise the level of equipment technology. The
supreme authority of the Central Committee of the Communist Party
of the USSR in June 1959 and again in July 1960 emphasized the
importance of this effort, ” A maze of sc.tentiﬂc organizations
is implementing this policy dmeloping equipident characterized
by simplicity of design and sdvanced technical atiributes. The
utilization of common parts and components is being stressed to
effect savings in labor, materials, space, and time., An attempt
also is being made to develop all types of instrmntation needed
by the entire spectrum of the Soviat economy. -

The USSR &' a long. vay along the road to these
goals, ]_6_/ In its spece pmgran the country has cl.ea,rly demonstrated
& high order of technology in such fields of instrumentation as guid-

ance, research on the upper atmaphere, ‘and telemstry. 77/ Research

institutes have custom-produced'scientific apparatus of superior

technical attributes in auch fields as high-speed photography, high-
- temperature measurement; and ‘the physice of hiigh pressure, 78/ There
: are other areas, however, where the USER is clearly lagging in tech-

Wi
Lo
4
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nology behind the US and other leading Western industrial countries,
as in process control instrumentation. The industry is well aware -
of its weaknesses in this regard because the popular press and scien-
tific journals give this subject a great deal of attention. 12/

The Soviet instrument industry, like all branches of the
machine bullding and metalworking sector, has long been an unabashed
imitator of the best in equipment technology developed abroad.
Occasionally, an item of equipment produced in the USSR is such a
close reproduction of an existing foreign-produced item as to be
practically indistinguishable from it,

In some cases a replica has modifications of the original which indi-
cate a considerable degree of sophistication, as in the IKS-14 double-
beam spectrophotometer, which is an improved version of the Perkin
Elmer Model 21 produced in the US. 81/

Technical and scientific publications from all over the
world are systematically exploited for the latest developments in
practice and theory of design and application, which are then utilized
in new and improved types of equipment. The designers of instruments,
however, are by no means incapable of producing new departures in
instrumentation. |

both the equipment of domestic design and the improved facsimiles
of foreign instruments reflect a high degree of Soviet technical
competence in all or nearly all fields of instrumentation, 82/

Instrumentation appears to vary widely in level of
technology from one category of equipment to another as well as
within each category. The disparity in levels of technology among
the various types of equipment precludes the possibility of making
over-all generalizations that will hold true for all the major cate-
gories, The present "state of the art" for several of the more
important categories of instruments is as follows:

a. Scientific and Analytica.l Instruments

, Apparently & full range of spectroscopic equipment
is produced in the USSR. The quality of such equipment is believed

to be good, although not on a par with the best of comparasble products
of the West. The USER is.capable of producing optical gratings in
the quality and in the quantities that it requires. 83/ In equip-
ment used for electron microscopy, in ultra-high-energy physics,

L.
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and in gas chramatography, there apparently is a substantial timelag

. behind the US, particularly in such areas as quality of workmanship,
lack of refineuents , and: sophistication. __/ "Equipment produced in
the USSR for use in interferometry and metrology apparently differs

* from similar equipment produced in Western Europe and the US, princi-
pally because the Soviet equipment is much more optiesl in character,
vhereas equipment produced in the West would ‘be primarily electronic.
Soviet optics are regarded as being very good. 85/

b. Process ;Conti'ol Instruments

In the area of process control instrumentation the

USSR 1s believed to be well behind the US and other Western industrial
countries in technology. The USSR is deficient in instruments for
the measurement of high vacuums and for the measurement of corrosive
media or viscous fuels of a combustible and aggressive nature; in
long-submersion thermocouples for measuring the temperature of molten
steel; in continuous fluid-stream analyzers; and in automatic devices
for controlling concentrations of multicomponent solutions of salts,
acids, and alkalis. 86/ In the practical application of automatic
control to industriel processes: the USSR clearly lags behind the US,
In theory of automatic control, however, the Soviet effort is con-
sidered to be excellent and at least equal to compareble effort in
. the US and the UK, g/ The USSR also is believed to be strong in the

theory of self-optimizing and data-sampling systems, in application

of computer-actuated pneumatic controls, and in pneumatic computer

components, 88/

In electronic computer development the current Soviet
position reflects the emphasis accorded to analog types since the
end of World War II. A wide range of types of analog computers for
routine use in schools, _ac:{entific lsboratories, and industry and
in military applications has been produced. Alth@ugh the majority

| of Soviet analog computers do not meet the levels of performance
of the better analog computers produced in the US, they are clearly
adequate for a wide variety of important applicatinns. In contrast,
Soviet production of digital computers until recently has exhibited

1 a much slower rate of growth, and production technology in the digital
computer field has been markedly inferior to US practice. Beginning
about 1956, however, the economic effort devoted to production of

) digital electronic conputers wag intensified, and at the present
time production of digital computers is. show:lng signs Df vigorous

growth. 89/ .

Although the current level of technology of process .
- control instrumentation does not seem impressive at first glance » there
are factors at work that probably will raise this level considerably. -
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It should be borne in mind that the success of the program for inte-
grated mechanization and automation of industry is of utmost importance
to the Soviet government. Because autamatic control is the heart of
precision guildance .systems, continuous advancement in automatic control
theory and in complex automatic control systems is necessary in order

to keep the rocket and space programs of the USSR moving ahead. Auto-
mation also is comsidered to be the best means of increasing industrial
production and of lowering manufacturing costs. The USSR correlsates

the success and progress of its soclial system, at least in part, with the
country's econamic status (including its position in world ma.rkets), and,
therefore, the cost of autamation is regarded as a cost to the government
rather than a cost.applicable to industry. The importance that the govern-
ment attaches to the development of autamatic control can be seen in the
caliber of the personnel assigned to work in this field. About 7 percent
of the 167 Soviet academicians are working directly on automatic control.
Many of the best mathematicians in the USSR also are working on control
theory in close collaboration with engineers. This support has taken the
form of several new institutes to lmplement the translation of theory in-
to practical application, and the institutes are expected to double or
triple in size in the next few years. The result of this tremendous con-
centration of effort should be a considerabke strengthening of the research
and development base in the field of autamatic control and, eventually,
production of a more comprehensive range of better quality 1nstr1ments
than are currently produced.

One other category of Soviet process control instrumen-
tation, radioactive isotoplc devices, 1s of considerable significance
from the point of view of its level of technology. The USSR became
actively interested in this field during the Fourth Five Year Plan
(1946-50) and since then has been according it preferential treatment
because it is considered to be of great importance in achieving auto-
mation in industry. 91/ Currently the USSR may be using radioactive
isotopic devices to & much greater extent than is the practice in the
US.* In 1959 the USSR produced 800,000 curies of cobalt 60 (the isotopic
element used in industrial gauges utilizing radicactive isotopes), and
1.5 million curies were to be produced in 1960, or sbout twice the amount
being produced in the US.** At least eight plants in the. USSR are engaged
in production of radioactive isotopic instruments. 9_2_/

* In the US, current interest 1s largely centered on instruments of
the beta ray type because they can be so comstructed as to protect
workers from exposure to radiation. The USSR apparently is utilizing the
instruments of both the betea ray and the gamma ray types.

*% Industries in the US, however, also use other radicactive ma,terials
such as strontium-90, cesium-137, krypton-B‘j, and ruthenium-106
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C. Othér Cate"gories of Instruments < -

“ In the éategory of general instrumentation, there is
apparently little superior” technology. Equipment of domestic Soviet
design is sturdily built but often is large and bulky and is slightly
inferior in quality to compersable items manufactured in the US and
other leading industrial countries of the West. ' Also, there is no
apparent desire to strive for miniaturization, as in the US. 93/
Consumer goods such as watches and ¢locks and cameras are produced
in a limited number of types and eizes and generally, from the point
of view of technology, are satisfactory but ndt ‘exceptional. 94/
Components, especially electronic components, also are slightly
inferior to those produeed in the US, Tubes, £6r example, have a
shorter service life, and other components are more susceptible

to malfunctioning. Poor quality and inadequate quantities of com-
ponents have severely handicapped Soviet production of camputers. 22'/

III. Patterns of Distr‘lbution .

A. General

Although the USSR has a hea.ltlw and growing instrument indus-
try, output of severa.l ca:hegoriee of instruments ‘is seriously inade-
quate. A recent Soviet study indicates that produetion of instru-
ments and automation equipmetit in 1958 satisfied only 60 percent of
domestic requirements and that the requirements for some types of
instruments were satisfied only to the extent of 20 to 40 percent. 96/
To compensate for the inadequacy of output in certain categories of
instruments, the USSR has stepped up its own production program
during the Seven Year Plen and also. imports a selective list of
equipment to fill specific high-priority needs, East Germany and
Czechoslovekia have been and probably will continue to be important
Bloc sources of instruments, and West Germany and Bwitzerland are
major Free World suppliers. East Germany, howevetr, is encountering
sérious problems in its dévelopment and production.program and is
expected to be unable to neet an important segment of 1ts export
commitments to the USSR.: - Boviet purchases of instruments from
the West are hampered by rade controls and by reluctance on the
part of some firms to do business with Communist countries. The
USSR in the past has managed “to import a large volume of instru-
ments in spite of these handicaps and is expected to contimue to
make vigorous efforts to get those high-priority instruments which
are needed by its econdasiy but are not available within the Bloc.

On the other hand, exports are not significant and are not expected
to become so in the remaining years of the Seven Yea.r Flan.
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B. Domestic

The constantly growing requirements for more and better instru-~
ments have led to several problems of a cyclic nature involving the in-
dustry and the domestic consumer. There is the problem of achieving
standardization of a new instrument yet at the same time making certain
that all of the principal industries using this instrument will find it
acceptable. Often it is necessary to convince an industry that this
insgtrument should be used rather than another specialized type that the
industry wants to see developed or produced. The timelag between de-
velopment and production frequently drags out over several years, and
an instrument that may have been modern vwhile under development is
occasionally obsolete when produced, resulting in consumer dissatisfac-
tion and a new cycle of development. :

Minor problems also confront the users of instruments. Few
catalogs are available, for example, making it difficult to prepare
purchase orders. Also, repair shops apparently are not available in
sufficient numbers. As a result, users discard equipment prematurely
(thus placing an additional load on the already overburdened industry)
or are forced to set up their own repair shops. Finally, a plant using
a foreign-made item of equipment has a difficult time obtaining replace-
ment parts, because the plants of the instrument industry refuse to pro-
duce spare parts for equipment that they do not make. 29_/

C. International

The USSR is engsged in a small but growing volume of foreign
trade in instruments. Between 1955 and 1960, Soviet exports of instru-
ments increased from 11.0 million to 40,0 million rubles.* (In addi-
tion, an unknown quantity of instruments was exported as parts of com-
plete industrial plants.) Imports of instruments during the same
period grew at a slightly slower rate, from 12.8 million to 43.3 million
rubles. The Sino-Soviet Bloc is the principal trading partner of the
UBSR in instruments, absorbing about 95 percent of the total Sowiet
exports of instruments and furnishing about 75 percent of the total |
Soviet imports of instruments (see Tables 1 and 2%%), The major impor-
ters of Soviet instruments are Poland, Czechoslovekia, and Communist
China, and the principal suppliers are East Germany (which in recent
Years has furnished between one~half and two-thirds, by value, of all
Soviet imports of instruments), Czechoslovakia, and Hungary.

% ALl trade figures used in this report have been drawn from offi-
cial Soviet trade statistics, 100/ are given in new foreign trade
rubles, and may be converted to US dollars at the rate of exchange
of 0.90 ruble to US $1. _ .

** Tables 1l and 2 follow on pp. 30 and 31, respectively, below.
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,3 , The current trends in Soviet foreign trade in instruments
© are expected to contimue throughout the remainder of the Seven
-, Year Plan. Recent agreements between the USSR and Hungary and
. Czechoslovakis have committed those two Satellites to export a very
‘ large gmount, of instruments to the USSR throughout the period. 101/
} Trade with the UK, West Germany, and other Western countries in
. instruments is expected to remain active, especially in instruments
; not produced in the USSR such as those for measuring high vacuums,
viscous fuels, and corrosive media; balanced instruments for
measuring pressure and pressure differences; and continuous fluid
gtream analyzers. 102/ - The USSR also has announced that it will
import six times s8 many instruments in 1965 as in 1960. 103/

There is a good possibility in the next few years that the

USSR will resort to dumping tactics to market some of its time-
keeping devices in the West. Output is extremely large at present
and is scheduled to increase substantially by 1965. This outlook
has been of concern to some Western producers. 104/ The USSR has
announced its intention to export a much larger quantity of measur-
ing and control instruments in 1965 than at present. It is believed,

- however, that the critical requirements of the domestic economy will
cause this announcement to be soon forgotten., 105/

. Virtually all foreign trade in instruments has to be con-
, ducted through one of the state monopolies established for this

purpose., Until recently, seversl monopolies had responsibility
for different types of equipment in this category. It now appears
that V/ O Mashpriborintorg, the All-Union Association for Foreign
Trade in Instruments,* is the successor to several or all of the
organizations that coordinated the trade in instruments in the
past. 106/

* Vsesoyuznoye O "yedineﬁiye Mashinostroyeniye Priborl Inostrannaya
Torgovliya.
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Table 1
Soviet Exports of Instruments a/
1955-60
1955 1956 1957 1958 -1959 1960
Value b/ ' Value b/ YValue b/ Value b/, " Value b/ Value b/
(Thousand Percent to (Thousand Percent to (Thousand FPercent to (Thousand Percent to (Thousand FPercent to (Thousand Percent to
Category Rubles) the Bloc Rubles) the Bloc Rubles) the Bloc Rubles[ the Hloc Rubles) the Bloc Rubles) the Bloc
Seiemic stations 933.8 95.8 1,329.1 100.0 k77,5 78.6 T60.4 92.8 980 61.7 1,026 63.5
Movie camenss and apperatus 690.8 97.h 983.6 88.3 1,163.1 70.1 945.9 4.2 1,194 71.8 1,103 .2
Calculating machines and
spare parts 290.5 100.0 92k.1 99.6 758.3 TL.4 593.5 84.3 1,823 66.3 1,35 4.6 ¢/
Precision instruments 6,023.0 9.4 -  7,699.1 99.0 11,4547 9.7 15,592.3 98.2 15,355 98.5 16,602 9.7
Timekeeping devices 2,189.4 99.7 5,582.4 98.9 6,908.6 97.9 10,996.2 9.3 15,469 97.4 18,966 9%6.7
Cameras (still) 903.5 4/ 9k.1 1,655.4 4/ 96.0 2,143.9 93.6 2,371.8 95.5 908 85.8 936 76.1
Accessories for cameras ef e/ . 8.8 9k.9 79.5 94,9 63 76.2 60 68.3
Total 11,030.9 98.6 18,173.7 98.2 22,914,9 91,2 31,339.6 97.3 35,79 94,1 k4o, 049 %.2

8. Instruments exported as & part of equipment and meterials for complete plants are not included in these figures,

b. In new foreign trade rubles, which may be converted to US dollars at the rate of exchange of 0.90 ruble to US $1.

¢. This figure is misleading because official Soviet trade statistics show no exports of this commodity to the Free World.
d. Including accessories for cameras.

e. Data for this category are included with data for cameras.

-30 -

8-E-C-R-E-T

» «

- T g e 1

'Declaésified in Part - Sanitized Copy Approved for Release 2013/(57/29 : CIA-RDP79R01 141A0i)22000 0061-7




—— -

Declassified in Part - Sanitized Copy Approved for Release 2013/07/29 : CIA-RDP79R01 ‘_I41A0022000800071-7

S-E-C~R-E~T |
|
Table 2
Soviet Imports of Instruments
1955-60
1955 1956 1957 1958 1959 R 1960
Value Value Value Value a/ Value a/ Value a/
(‘y‘“ n-c-(n!/ m--y' Thousand Percent from (Thousand from (T P from
Category Rubles) the Eloc Rubles) the Bloc ~ _Rubles) _ the Bloc Rubles) the Bloc Rubles) the Bloc  Ruhbles) __the Bloc.
Movie cameras and spparatus 526.4 , 4] 385.6 (] 8719.7 [+] 1,718.9 o 2,29 0- 3,042 0.7
Calculating machines and S '
spare parts 2,228.8 98.1 2,993.9 99.6 3,199.1 99.4 8,375.2 8.6 1,221 92.9 8,198 9.8
Precision instruments 9,99%.1 8.8 10,750.9 79.6 18,098.4 3.8 20,231.3 17.5 26,856 7.4 32,060 73.9
Total 12,7843 8.1 14,1304 8.7 22,177.2 4.6 30,325.4 Th.2 36,302 75.8 43,300/  Th.9

-~ # In new foreign trade rubles, Vhich may be converted to US dollars at the rate of exchange of 0.90 ruble to US L.
/b. Thig total does not include still cameras and photographic equipment worth 526,000 rubles that were imported from Czechoslovakia.
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APPENDIX A

PLANTS KNOWN OR SUSPECTED TO BE PRODUCING
SIGNIFICANT QUANTITIES OF INSTRUMENTS IN THE
IN 1961 -

Alnmg-Ata Scales Plant

Angarsk Electrical Machinery Plant

Angarsk Precision Instrument Plant

Armsvir Armalit Scales Flant

Armevir Testing Machine Plant

Arzni Precision Industrial Jewels

Plant

Baku Elektro-Avtomat Works

Baku Geophysical Instrument Plant Baku Geophysical Instru-
ment and Equipment Plant

L]

Baku Instrument Making Plant
Baku Machinery and Imnstrument Baku Machinery Plant imeni
Moking Plant imeni Kalinin Kalinin
Barnaul Geophysical Apparatus
Plant
Bobruysk Scales Flant :
Cheboksary Electrical Instrument Cheboksary Electrical
Plant - Measuring Instrument
Plant

O\ o= gmpwmw

[

F

! ; Probable Current Official Designation Variants and Former Names
i

BR

1L, Cheboksary Electrical Performing
Mechanisms Plant

15. Chelyabinsk Electrical Repair
Plant

16. Chelyabinsk Teplopribor Plant Chelyabinsk Teploelek-

‘ tropribor Plant

17. Chelyabinsk Timepiece Plant

18. Cherkessk Plant '

19. Chistopol' Timepiece Plant

20. Chumlysk Plant

21. Dnepropetrovsk Mine Automa- Dnepropetrovsk Selenium
tion Plant : Rectifier Plant
22, Engel's Aviation Instrument
Plant
23. TFrunze Physical Instrument
Plant .
- 2k, Gomel' Instrument Making Plant Gomel' Measuring Instru-
: ' ment Plant
- 33 -
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Probable Current Official Design—ation

25.
26.
27.
28,

29.
30.
31.
32,
33.

3k,
35.

L9,
50.
51.

Declassified in Part - Sanitized Copy Approved for Release 2013/07/29 : CIA-RDP79R01141A002200080001-7

Gorli Instrument Making Flant

Grodno Electrical Measuring
Instrument FPlant
Groznyy Electrical Machinery
Plant
Irkutsk Plant of the former Minis-
try of Electrical Engineering
Industry, USSR
Ivanovo Ivmashpribor Plant
Ivanovo Measuring Instrument Flant
Ivanovo Performing Mechanisms Plant
Ivanovo Testing Machine Plant
Izyum Optical Plant imeni
Dzerzhinskiy
Kalinin Engineering and Instrument
Building Plant
Kalinin Radio and Electrical
Machinery Plant
Kaluga Pyrometric Instrument Plant

Kaunas Automation Equipment Plant
Kazan' Aircraft Instrument Plant
Kazan' Optical Flant, Derbyshki

Kazan' Pneumatic Computer Plant

Kazan' Teplokontrol' Plant

Kazanbulak Electrical Instrument
Flant

Khar'kov Control and Measuring
Instrument. Plant (KIP)

Khar'kov Khimavtomat Flant

Kher'kov Nonstandard Equipment
Plant

Khar'kov Flant imeni Dzerzhinskiy
Khar'kov Scales Plant

Khar'kov Teploavtomat Plant
Khar'kov Transsvyaz' FPlant
Khimki Yunyy Tekhnik Plant

Kiev Arsensl Optical Machinery
Plant imeni V.I. Lenin

- 34 -
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Variants a.ng.y Former Names

Gori Precision Instrument
Plant

Kaluga Instrument Meking
Plant Kalugapribor

. Kaunas Automatic Instru-

ment Plant

Derbyshki Optical Plant

Kazanbulak Electrical
Equipment Plant

Kher'kov Assembly Parts,
Nonstandard Equipment, and
Instrument Plant (trade
name: FED)

Kiev Machinery Flant
Kiev Arsenalz Plant

]

50X1

50X1
50X1

50X1
50X1
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Variants and Former Names

52.
- 53.

5k,
55,
56.

57.
58.

59.
60.
61.
620
630
6L,
65.
66.

67.
. 68.
9.
70.

TL.
72.

3.
Th.

75.
6.

7.
78.

Probable Current. Offie:lal Designation

Kiev Aviation Instrument Plant
Kiev Control and Measuring Instru-
ment Plant

Kiev Electrical Instrument Flant
Kiev Electrical Machinery Plant
Kiev Electrical Measuring Equip-
ment Plant

Kiev Gazpribor Flant '
Kiev Geophysical Instrument Making
Plant

Kiev Instrument Plant

Kiev Kinap Plant

Kiev Kinodetal' Plant

Kiev Nefteizmeritel' Plant

Kiev Oktyabr' Plant

Kiev Radiopribor Flant

Kiev Relay and Automatics Plant
Kiev Automatic Apportioning
Machine Flant imeni Dzerzhin-
skiy -

Kiev Tochelektropribor Plant

Kirov Fizpribor Flant

Kirovabad Instrument Making Plant

Kirovakan Avtomatika Plant

Kishinev Elektrotochpribor
Plant
Kishinev Electrical Measuring
Instrument and Oscillograph
Plant
Klintsy Machinery Plant
Kokchetav Machinery Plant v
Konstantinovka Vtorchermet Plant
Krasnodar Electrical Measuring
Instrument Flant

Krasnodar Krasnolit Plant

Krasnogorsk Optical Machinery
Plant

Kursk Computing Machine Plant
Kusa Precision Industrial
Jewels Plant

- 35 -
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Kiev Plant KIP

Kiev Elektropribor Plant

~ Kiev Plantof the Armset’

Trust

Kiev Scales Plant imeni
Dzerzhinskiy

Kirovebad Machinery Plant

Kirovakan Avtomatika Instru-

ment Lhking Plant

Kishinev Electrical Meas-
uring Instrument Plant

Krasnodar Measuring Instru-
ment Plant

Krasnodar ZIP Plant
Krasnodar ZIP Electrical
Engineering Plant

Krasnogorsk Machinery Plant

Krasnogorsk Mechanical
Plant

Krasnogorsk Plant

Declassified in Part - Sanitized Copy Approkv;dn ‘f“o.rrls?elease 2013/07/29 : CIA-RDP79R01141A002200080001-7
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Probable Current Official Desi;riation

Variants and Former Names

1.
82,
83.
8L,
85.

86.

87.
88.

89.
90.
9.
92.
93.

9k,
95.
96.
97.

98.
99.

100.
101.
102,
103.
104,
105,
106,
107.

108,

109.
110,
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Kuybyshev Kinap Plant

Kuzbass Elektroapparat Plant
Leninakan Electric Meter Flant
Leninakan  Instrument Meking Flant

leningrad Aircraft Parts Flant

Leningrad Analytical Instrument
Flant

Leningrad Electric Timepiece Flant

Leningrad Electrical Machinery
Plant (LEMZ)

Leningrad Elektrodelo Plant

Leningrad Elektropribor FPlant

leningrad Elektropul't FPlant

Leningrad Etalon Experimental Plant

Leningrad Experimental Computer
Plant

Leningrad Experimental Semiconduc-
tor and Ultrasonic Instrument
Plant

Leningrad Geofizika Plant

Leningrad Geologorazvedks FPlant
Leningrad Gidrometpribor Plant

Leningrad Gosmetr Scales Plant
Leningrad Kinap Plant

Leningrad Krasnyy Izobretatel'
Plant

Leni%ad Lengazapparat FPlant

Lenfad Lengazapparat Plant
ngrad Lenneftekip Plant

Leningrad Lenpribor Plant

Leningrad Lenteplopribor Plant
Leningrad Optical Machinery Plant

Leningrad Optical Machinery FPlant
of the Main Administration of
Local Industry

Leningrad Progress Plant

Leningrad Reduktor Flant

Leningrad Scales Repailr FPlant

- 36 -
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Leningrad Precision and
Optical Instrument Flant 50X1
imeni Pirometr, | 50X1

Petrodvorets Electrical
Machinery Flant

ILeningrad Computing and
Analyzing Machine Plant

Leningrad Hydrometeorolo-
gical Instrument Plant

Leningrad Cinema Apparatus
Flant

50X1
50X1

Leningrad Experimental
Optical Machinery Flant
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Probable Current _Oﬂ;ciza‘:l', Designation

Variants and ‘Fomer Names

111.
. 112,

Leningrad Sevzapteplokontrol' Flant
Leningrad State Optical Machinery
Plant imeni OGPU (GOMZ)

113. Leningrad State Computer Flant

Leziingrad GOMZ Lhchinery
Plant B

114, Leningrad Svoboda Flant ' ' ‘
115. Leningrad Vibrator Plantz Leningrad Electrical Meas- 50X 1
uring Instrument. Plant
Leningrad Electrical Instru-
ment Plant -
Leningrad Elektropribor -
| Plant| | 50X 1
116, Lokhvitsa Instrument Making Plant '
117. Lytkorino Optical Plant b Lyubertsy Plant 50X1
118, L'vov Aircraft Instrument Plant ' ~
119. L'vov Instrument Plant L'vov: Pribor Plant - 50X1

120. L'vov Kontekt Plant L'vov Kontekt Electr‘t@
Machinery Plant :
121, L'vov Teplokontrol' Flant L'vov Thermal Control
. ' o Instrument Plant :
122, Lyubertsy Mosneftekip Plant Lyubertsy Control and Meas- 3
o uring Instrument Plant |
. 123. Minsk Instrument Repair Plant B ‘ :
124, Minsk Kinap Plant
125. Minsk Kinodetal®' Flant
126. Minsk MathemsticaliMachine Plant
127. Minsk Optical Machinery Plant
imeni S.I. Vavilov -
128, Minsk Timepiece Plant
129. Minsk Udarnik Scales:Plant
130. Moscow Computer and Analytical
Machine FPlant -

131.

132,

Moscov Control and Messuring
Instrument Flant of the
former Ministry of Light and
Food Industry, USSR

Moscow Control and Measur:lng
Instrument Plant of the former
Ministry of the Petroleum

Moscow Moskip Experimental
Control and Measuring
Instrmnent Plant

Moscow Experimenta.l Control
and Measuring Instrument
F.La.nt .

Industry, USSR ,
Moscow Electrical Machinery
Plant (MEZ) of the former
Ministry of Machine and

Instrument Building

133.

- 37 -
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Probsble Current Official Designation  Variants and Former Nemes

134,

135,
136,
137.
138-
139.
140,
1k,
1k2,
143,

1hk,

1k5,
146,

1h47.
148.
149.
150.
151.
152.
153.
154,

155.
156.

157.

158,
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Moscow Electrical Machinery FPlant
(Sokolnicheekiy Rayon) of the
former Ministry of the Electrical
Engineering Industry

Moscow Elektroapparat Flant,

Moscow Elektroshchetchik Plant

Moscow Energodetal' Plant

Moscow Energopribor Flant

Moscow Experimental Testing Machine
and Scales Plant

Moscow Experimental Factory for
Timepiece Production

Moscow Fizpribor Flant

Moscow Geofizika Flant

Moscow Geopribortsvetmet Experi-

" mental Plant

Moscow Hydrometeorological Instru- Moscow Gidrometeopribo
ment Plant Flant '

Moscow Gidrometpribor
: - . Flant ‘
Moscow Instrument P.Lantl:
Moscow KEMZ Cinems Electrical
Machinery Plant
Moscow Komega Flant .
Moscow Kontrol'pribor FPlant (KIP)  Moscow Experimental Control
‘ and Measuring Instrument
Plant
Moscow Mancmeter Plant Moscow Experimental Ingtru-
o ment Plant
Moscow Medical and Sanitation
Equipment Plant
Moscow Moskinap FPlant Moscovw Kinsp Experimental
¥ Cinema Apparatus FPlant

Moscow Neftepribor Plant 4 :
Moscow Phonograph Plant
Moscow Photographic Accessories

Plant
‘Moscow Platinopribor Flant

Moscow State Measuring Instru-

ment Plant (GZIP) _ :
Moscow Tekhnolog Experimental Moscow Tekhnolog Machinery
Plant Plant o

: Moscow Tekhnolog Plant

Moscow Tekstil 'mashpribor Con~

trol and Measuring Instrument

Flant

-38 -
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Probable Curremt. : sl Designation  Varfants and Former Nemes

159. Moscow Timeplece Flant iment . e o S0X1
N Kirov o o
160. Moscow Timepiece Flant MEPRCOR : 50X1

161. Moscow Timepiece Flant e
162, Moscow Thermal ueasuring Instru- Moagow Plant Tizpribor

ment Plant

163. Moscow Tochizmeritel' Plant )

16k. Mytishchi Electri¢ Meter FPlant Mishchi Elektmschetchik

Pla.nt

165. Mytishchi Instrument Making Flant ;

166. KNal'chik Tsvetmetpribor Plant

167. Nazran' Instrument Making Works

168. Nikolayev Instrument Flant

169. Nor Kbhayn Precision Gems Plant : :

170. XNovosibirsk Aviation Instrument e :
Plant

171. Novosibirsk Flant meni Lenin . Novosibirsk Optical Instru-

. ment Plant| |° - 50X1
. - 172. Odessa Kinap Pl.ant :hleni . Odesgsa. Cinema Equipment

Dzerzhinskiy Plant imeni Dzerzhinskiy

173. Odessa Krasnyy Oktyabr' Plant ‘ Odessa Krasnyy Oktyabr'

. ‘ Pnysical: Instrument FPlant

174, Odessa Scales Plant imeni ~ .Odessa Heavy Scales Building
Starostin : - Flant. iment Starostin

175. Omsk Qnelektrotochpribor Pla,nt ;' Omsk Electrical Measuring .

Instrument Plant
176. Ordzhonikidze Gaxapparat Plant R
177. Ordzhonikidze Preciuon Indus-
trial Jewels Flant:
178. Ordzhonikidze Signal and Elec- ‘
tric Clock Flant R ,
179. Orekhovo-Zuyevo Priborodetal' ‘ Orekhoyo-Zuyevo Scales Flant
180. Orel Instrument Making Plant o S
181. Orel Timepiece Plant BT .
182. Penza Aviation Instrument Plant
183. Penza Computer and Analytical
Machine Plant e
184, FPenza Timepiece Flaut - : Penze State Timepiece Plant
185. Petrodvorets Electrical Machin- E _
ery FPlant
186. Petrodvorets Timepiece Flant
187. Petropaviovek Pneumatic Ferform-
- ing Mechanisms Flant

-39 -
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Probeble Current 0fficial Designation Variants and Former Names

188. Pokrovka Automation Equipment Plant
189. Pskov Instrument Plant

190, Pushkino Electrical Machinery FPlant
191. Pushkino Elektrokonstrukteiya

Electrical Machinery Flant
192, Rakvere Ultrassonic Equipment Plant Rakvere Oscillograph Plant

193. Riga Avtoelektropribor Plant

194, Riga Etalon Plant Riga Etalon Experimental
Plant
195. Riga Gidrometpribor Plant Riga Hydrometeorological

Instrument Plant
196. Riga Scales Plant
197. Rostov Cinems Apparatus Flant Rostov Cinema Machinery!
Plant
198. Rostov Electric Instrument
Flant '
199. Rostov-na-Donu Timepiece Plant
200. Rostov Yumetalluravtomatika Flant
201. Ryazan' Analytical and Calculsating
Machine FPlant
202, Ryazan' Aviation Instrument Plant ‘
203. Ryazan' Thermal Instrument Plant .
204, Rybinsk Aviation Instrument Plant ' '
205. Safonovo Gidrometeopribor Flant
206. Safonovo Teplokontrol'pribor
Plant
207. Samarkand Kinap Plant Semarkand Cinema Apparatus
Plant
Cinema Mechanical Plant
208. Saransk Instrument Plant - ‘
209. Saratov Motion Picture Machinery
Flant ‘
210. Saratov Scales Flant
211, Serdobsk Timepiece Plant
212, Sevan Performing Mechanisms Plant
213. ©Simferopol' Krymmetroves Plant
21k, Smolensk Automation Equipment
Flant
215. Smolensk Instrument Plant
216, Stalino Electrical Machinery
Plant
217, Stalino Experimental Works for
Controlling and Measuring
Instruments -
218. Stalino Power Engineering Plant :

- 40 -
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219.
220,

221,

222,
223.

22,
225.

226,

227,

228,

» 229 .
230.

231.

232,
e33.

.23k,
235-

236.

237.
238.

239.

2ko,
2h1,
242,
243,
24h,

Stanislav Machine Building Plant

Stanislav Weighing Instrument and
Engineering Plant

Stavropol' Elecirical Automation
Equipment Plant

Stepnyak Instrument Flant

Sukhumi Instrument snd Automation
Equipment Plant _

Suksun Optical Machinery Flant

Sumy Electronic Microscope and
Electroautomatics Plant
Sverdlovsk Hydrometeorological
Instrument, Plant

Tallinn Control and Measuring
Instrument Plant (KIP)

Tallinn Measuring Instrument
Plant

Tallinn Punane RET P.l.a.nt

Tartu Instrument Meking Plant

Variants and Former Names

Sumy Instrument Making

Flant ,
Sverdlovsk Gidrometpribor
Plant
Tallinn Experimenta.l Con-
trol and Measuring Instiru-
ment Plant

Té.r*ﬁu Thermal Automatic
Apparatus Plant

 Tartu AGE Plant

Tashkent Automation Equipment
Plant

Tashkent Gidrometeoyribor Plant

Tashkent Machinery and Repair
Plant ; .

Tbilisi Agat Plant

Tbilisi Gidrometpribor Flant

Tbilisi Precision Instrument
Plant

Tbilisi Tbilpribor Flant
Ternopol' Electric Fixtures
Flant

Tiraspol' Electric Instrument
Flant

Tomsk Manometer FPlant ;
Ufa Aircraft Instrument Plant
Uglich Industrisl Jewels Plant
Uglich Timepiece Flant

Uman' Megommetr Electrical
Measuring Instrument Plant

e Bl -
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 Tbilisi Hydrometeorological

Instrument Plant -
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Probable Current Official Designation  Variants and Former Nemes

245, Ust'-Kamenogorsk Gas Analysis
Instrument Plant '

246, Ust'-Kamenogorsk Instrument Making ‘
Plant '

247. Vil'nyus Computing Machine Plant

248. Vil'nyus Electric Meter Plant

(vzEs)
249, Vil'nyus Electrical Instrument Vil'nyus Electronic Instru-
Plant, - ment Factory 50X1

250. Vitebsk Electrical Measuring
_ Instrument Plant
251, Vitebsk Timepiece Parts Plant
252. Vliadimir Avtopribor FPlant
253. Voru Gas Analyzer FPlant '
254, Yerevan Elektrotochpribor Plant Yerevan Precision Instru-
: ment Plant
Yerevan Electrical Preci-
sion Instrument Plant
Yerevan Measuring Instru- .

ment Plant
255. Yerevan Instrument Making Plant

256. Yerevan Timepiece Plant ‘ .
257. Yerevan Wristwatch Plant Yerevan Artistic Timepilece
Plant ‘

258. Yoshkar-Ola Electrosutomatics

Plant : .
259. Zagorsk Optical Plant| | 50X1
260. Zhdanov Vesotochmash Flant :
261. Zhitomir Electrical Measuring

Instrument Flant
262, Zhitomir Electric Panel Instrument

Plant
263. Zlatoust Timepiece Plant

- k2.
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S5-E-C-R-E-T
APPENDIX B

MAJOR PLANTS PRODUCING INSTRUMENTS IN THE USSR IN 1961

Plant Chief Products ‘ - __Pemarks
Baku Making Plant I srts and ant devices for the m-minwmwh-mmrotm-m s
petroleum industry for the and refining of petro- 5OX1

Plant .lun-  larly for coal muxl particu- ments VH-S/SO, BKIM-1/30, - xvu-1/99, and Avvm-llao (yrthyye), 5OX,1

detonating tester IVPs-1; 108/ re besed on radiosctive, tsotopes
and for ﬂ:e ottho].eve.luteod.
mumnmmlm;mofnﬂmdcm In 1960 the
was to produce its first 100 redi | for the
coal industry. 109/

.

Frunze Fhysical Instrument Flant l].eetrtul and electronic instruments for Although this plnt went into production early in 1958 iﬁ' construc-
| of tion was not to have been completed until 1960. &mﬁﬂqn is or 50X1
m'mhnncbelofmtrymdform wvill be one of the biggest instrument-making plants in the USSR,
in research in medicine, biology, and phys- Its first products were eentr!.mgu for medical lsborstories. Other
iology . output includes a 1 app anlyun‘

lex albumin uﬂnn’ c level . During
the Seven Year Plan, mmtammwuw.gy

. Gori Instrument Making Flant . Industrial instruments cmmzu«m-wmmmummmquh-n . K

: . . . . . ‘been completed in October of that year. Ituuhmwm p
- a second building would be added to the plant in 1960, ﬂmll‘n‘ontpxt 50X1

million rubles anmually by 1965. In August 1959 the plant was produc-

ing differential relays and also in 1959 was to produce 2,000 instru

ments for ning the fat ornﬂ.k.

It
to begin production of instruments to 4 the 1on
tion in hydrogen. 111/

“ Kal Kaluga Pyrometric Instrument Process control instruments This plant is believed to be a key producer of such items as instru-
tl Flant ments for ng complex p in chemical and -tauurg;lcal 50X1
and

4md1

enterprises, It uluo P gauges, densi
using isotopic materials. These instruments are und in petroleum
refineries, food-pr ing indus , and chemical plants, 112/

-3 -
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FPlant Chief Products Remarks

Kazan' Kazan' Teplokontrol' Flant Process control instruments This plant is believed to be an important producer of industrial
l:l instrumentation. Late in 1959 the plant was severely criticized in 5ox1
the press for production of obsolete 1 for inad
quality control, and for failure to inaugurate production . ot new and
pT d types of instr .

Kiev Kiev Arsenal Optical Machinery Theodolites, leveling instruments, alidades, This wag formerly known as Areenall:llmd Optical Flant ENY1
l:l Plant imeni V,I. Lenin compasses, fire control equipment, and Very little up-to-date inforaation is availahble on this :50X1
cameras plant, but it is believed to be & major producer of optical instru- ~

ments, Although the plant existed before World War II, 1t was
evacuated to Novosibirsk in 1941 as the German Army approached Kiev,
Late in 1946 it was reactivated and reequipped with machinery from
the Carl Zeiss Flent in Jens, nov East Germany, which the UBER had
dismantled and shipped to Kiev together with a large nullber of
Germen specialists. /

Kiev Kiev Tochelektropribor Flant Electrical measuring instruments This plant s one of the chief p s of lab Y tn'n‘ electri-
cal measuring instruments in the USSR. These instruments measure
current freq_uzncy, voltage, and inductance capacitance and are

of 0.1, 0.2, or 0.5 percent. About 120

ﬂirferent types of instruments are in a p jon p:

that 18 completely integrated -- that 1s, all pe.rtl are made at the

plant, The plant employs about 4,000 workers, is being expanded,

and in 1965 is to be producing a volume of instruments 2.1/2 times
that of 1958, Although the primary interest is in electricel
measuring instruments, the plant does produce several types of

electric razors, 1.12/

Kighinev Kishinev Elektrotochpribor Plant Ultrasonic instruments and electromagnetic This plant 18 new and was to have begun series production of nine
flaw detectors for nondestructive testing designs of flaw detectors at the beginning of 1960. Evidently the 5ox1
of metals first Moldavian-made ultrasonic flaw detector was shipped from the
plant at the end of November 1959. The plant was organized on the
base of an sutomotive and tire repair workshop. 116/

- hhy o
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Location Plant

Chief Products

Remarks

dar Electrical Measuring

Instrument Flent

Krasnogorsk Kr
] Plant

sk Optical Machinery

Leninakan

L ]

Leninakan Instrument Meking Flant

Ammeters, voltmeters, wattmeters, frequency
meters, ph
many other types of alcctrical muuring
instruments

Lead sulfide photocells and other infrared
components and possibly military infrared
systems for guidance, fire control, and
night viewing; also cameras, 15 categories
of microscopes, surveying instruments, and
theodolites, binoculars, gauges, end mico-
meters of uvurnl types; and numerous labora-
tory, 1, and scientific optical
instruments

Viscosimeters and other general-purpose
industrial instruments .

- 145
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This plant, which also is known as the Kresnodar ZIP FPlant, the
Krasnodar Measuring Instrument Plant, and the Krasnodar ZIP Electri-
cal Engineering Plant, is believed to be one of the most Important
plants of its type in the USSR. In 1959 it was producing more than
100 types of products. ].11/ :

This plant was formerly known as Optical Flant It was
engaged in production of optical equipment before World War IT but
wvas dismantled and moved to Novosibirsk during the war. After the
war it wvas rebuilt largely rmmneryma.qmm from the .
Carl Zeiss Plant in Jena, nov East GCermeny, under the guise of
reparations, and staffed in part by key specialist personnel from
the German firm. The plant is believed to be one of the two largest
optical plants in the USSR, It employs 11,850 persons and probably.
18 & key research, development, and production facility for infrared
detectors and infrared optical materials and components, The plant
18 suspected of being similarly engaged in the field of military
infrared systems for guidance, fire control, and night viewing both
for ground and air (especially guided mwissiles) application and is
believed to be producing & number of types of ceameras. The plant is
believed to have produced in 1958 more than 30,000 microscopes; more
than 60,000 binoculars; 17,000 industrial gauges, micrometers, cali-
pers, and other related test devices;. 3,000 theodolites nnd leveling

instruments; about 6,000 refrac 8 and polar ; 4nd several
thousand units of milcsumou- optical instruments. In 1958 the

plant also was producing more than 1,000 cameras per day. 118/

Thie plant is believed to be typical of the newer fast-growing instru-
ment producers. It was created in 1957 from the former Fokhpat
Metalworking Artel. In December 1958 a new building was put into
operation, and in 1960 more than 1.8 million rubles was to be spent
for the construction of nev shops and for nev equipment. By the
end of the Seven Year Plan the mumber of employees at the plant
would be 15 times the mmber employed in 1959. 119/
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Location Plant

Chief Products

Remarks

Leni. Leningrad Electrical Machinery
Flant (LEMZ)

Leningrad Gosmetr Scales Plant

Leningrad Kinap Flant

Electric meters

Laboratory scales and electronic microscales

Motion picture studio equipment, film-
copying equipment, amplifiers for sound
pro, h

8, elec 1

loud, 8, RMAZH tape >

closed circuit television, optical sound
'8, film re,

and motion picture camera lenses
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This plant, a few miles southwest of Leningrad, produces watt-hour

meters. Before World War II it made typewriting machines. The 50X1
plant suffered large-scale destruction during the War and vas largely ‘
rebuilt aftervard, After 1953 the plant began making electric single-

phase watt-hour meters for home and industry. Its output in 1960

was approximately as follows: 1,200,000 meters for private dwellings,

175,000 meters for industry, and 1,500 meters for locomotives. About

2,000 workers are employed by the plant. New items produced by the

plant are designed by it. Of the labor force of the plant, eighty

percent are women, mostly girls jJust out of high school. Although

the plant is considered a medium-size producer in compaerison with

the other two plants engaged in production of electric meters, the

value of its output in 1960 was expected to be 10 million rubles. 120/

This plant is the only known producer of electronic microscales in
the USSR, (These scales, which are used by the chemical industry,
can measure the weight of chemical substances vhile reaction is
taking place and are especially useful in measuring radicsctive
and explosive sub N of gases, &i .,
and the 1ike). The plant also prod analytic mi les for
welghing precious metals. The plant reportedly has developed elec-
tronic remote-controlled scales that measure with an accuraey of
vithin 1 imdllionth of a gram. In 1957 the plant was producing 30
different types of scales ranging from microscales up to large scales
vith a 1,000-kilogram capecity. In that year the plant employed
1,220 persons, and the value of its output amounted to 2.4 mfllion
rubles annually. 121/

This plant sppears to be the largest producer of motion picture studio
equipment in the USSR, A mesber of a US automatic control delegation,
who visited this plant in the summer of 1958, considered the quality
of its production equal to that of cowparable US plants, ‘The plant,
established in 1932, has clean, well-equipped shops, employs about
3,000 people, and produces about 35 main items and about 65 accessory
items. The plant uses mass production techniques to a much greater
extent than would a plant of comparable size in the US. Output of
the plant reportedly has i 4 15 to 20 p annually in recent
years, 122/ :

. «
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Location Flent Chief Products Remarks

Leningrad Leningred Lenneftekip Flent Instruments for regulating and controlling This plant is a major & of control
(Continued) industrial processes of industrial processes of chemical, gas, nnd petrole\- enter-
prises. 123/

Leningrad Lenteplopribor Flant Ele 20 ters and sut e This plast 1s a leading pr v on. It
- measuring bﬂdgafndothu high-preci- also unn!qbrhuemlhr o&iunb equ.u-mtmm g ‘and under- -
sion el for. ing developed countries of the Free World, - It reportedly ® 1Ted th"
uﬁnlllhtmg industrial processes instruments tbrpmticdlynlotmw ises and
c electric power stati in Chite in The N

engineering, and other industries.
1957 for pr of an :
records, nnd .regulates the ratios of acid and alkali lol\xtinnl 124/

Leningrad State Optical Machinery Large 1 equi] , Bpec P -Mumwmmxcummumm
Flant imeni OGPU (GOMZ) equipment, surveying , mi pes, (coMz), this pum, probably is one of the two largest
and fire control equipment optical plants in the UBSR, It existed before World War II and

1like many other major plants was evacuated to the area east of the
Urals early in the war. After the war it was reconstructed, g
from equipment of the dismentled Carl Zeiss Flant in Jems, nov East
Germany, and staffed in part by former Zeiss personnel. In 1959 it E
produced a reflector telescope with a 2.6-meter mirror. Its princi- %

pel products include cameras, optical instruments for interplanetary
flight, movie projectors, infrared spectroscopes, lesd-screv standard-
1zing equipment, optical micrometers, all-purpose measuring micro-

lcopn, 4 pe: hs, quartz spe

steelscopes,
; Mm
pnotoelectnc MWW nmmﬂmw
had app! '12000-.-—. " 185/
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Location FPlant Chief Products Remarks
Leningrad leningrad Vibrator Flant Maltichannel oscilloscopes, galvancmeters, This facility is ome of the oldest and most important instrument 50X1
(Continued) AC and DC amplifiers, switchboards, exposure plants in the USSR, Although first estsblished as a research labora-
meters, visual aids for schools, high-voltage tory, Vibrator became an instrument-manufacturing plant in 1928,
and high-frequency AC lsboratory equipment, The plant now makes about 500,000 electrical instruments anmually,
and parts for other plants; and oscillographs, representing & value of about 20 million rubles, Production of the
the: s, and p ters plant is believed to have doubled about every 3 years in recent years -
and to have increased 46 times in 1946-59, 50X1°
in the future 1t might be able to compete seriously 50X1
with the best West German firms, The plant is believed to be &
producer of fire-control equipment and aiming devices for the armed
forces and reportedly is specializing in production of the following
items: DC laboratory instruments, high-voltage and high-frequency
AC instruments, multichsnnel oscillographs, galvencmeters, ampli-
fiers, switchboard instruments (both AC and DC), photoelectric
meters, fl , and small parts. Visual aid instru-
ments used in teaching also are made at the plant. Al the
plant 18 not arranged for mass production and very little automatic
equirment is used, there is some P! ion in y
work with sutomatic control of the separate operations. In May 1960
the plant vas being expanded and currently has 400,000 square feet
of floorspace and 3,500 employees (64 percent of whom are women).
The plant will have about 530,000 square feet of floorspace and
4,500 employees when expansion is completed. 126/
L'vov L'vov Teplokontrol' Plant Industrial instruments, including potenti- This plant was built in 1946, In the summer of 1957 the plant had
(Thermal Control Instrument ometers and portable instrument-testing ebout 700 employees and in that year produced potentiometer PP-56. 5OX']
Plant) apparatus During the Seven Year FPlan it is scheduled to triple its output,
vhich includes instruments for regulating manufacturing processes
in chemical, metallurgical, and other industries and electrical
measuring instruments. 127/
Moscow Moscow Computer and Analytical Digital and analog computers, computer This plant is the largest known production facility for electronic
|:| Machine Plant camponents, oscillographs, and measuring computers in the USER., It 1s one of the older plants in the indus- 50X1
and recording devices for use with elec- try, having been built in 1918, 128/ and presently has a labor force
tronic computers of 6,000,
- 48 -
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Location Plant Chief Products Remarks 1
Moscow Moscow Energopribor Plant Industrial instruments This plant, which is about 15 years old, specislizes in production of
(Continued) complex electronic instruments and apperatus, mainly for the automa-

Moscow Fizpribor Flant

Moscow Manometer FPlant

Declassified in Part - Sanitized Copy Approved for Release 2013/07/29 : CIA-RDP79R01141A002200080001-7

Scientific research instruments and indus-
trial instrumentation

Electronic regulating, measuring, and
control instruments for industrial
processes

- k9 -
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tion and mechanization of electric power stations and systems, In

1959 1t began producing the MARS-200 control computer, which simul-

taneously controls temperature, flow, vacuum, and other indexes of a
production process at 200 points., In spite of its assigned speciali-

zation and the need for industrial instrumentation, there were com- RN
plaints in 1959 that the sownarkhoz had directed the plant to produce

simple products such as vending machine coin boxes, strain gsuges,

and strein gauge diaphragus. ’

This plant produces beta spectrometers, Wilson cloud chambers, tosmic

ray measuring equipment, and industrial instrumentation utilizing Kf,‘

radicactive isotopes (a radioactive 1iquid densitometer designed for
contimous remote measurement and e gistration of the density of
various liquids, level gauges, and vacuum meters) and electropheu-
matic principles of operation., The plant has a design bureau where
highly complex research and development of nev instruments 1s carried
out, Apperently the plant also prod still 1t y of
instruments, as there have been several press announcements of prep-
arations for output of electrical air freshensrs of the ozone

type. 130/

Although this plant is considered to be only a medium-size plant, it
is one of the most important producers of instruments for industry.
The plant dates from 1883, but it produced steel castings until
1935, when it began to p s (p: gauges), In
1954 it began to produce electronic equipnent, including electronic
remote control devices, gauging equipment, remote gauging equipment,
pickups, and converters. Basically this plant builds equipment for
flow, level, and - pressure sensing and, in addition, such secondary

and po s, The high. gauges
are in the 10 000 to 15,000 atmosphere range and have an accuracy
to 1 percent, which satisfies the demands of the Chemical Research
Institute., The plant also produces electronic amplifiers for use
in recording instruments and complete recorders, Vacuum tubes are
used in the amplifiers, and 15 percent of output was to be transis-
torized beginning in 1959. The actual output of the plant in the
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Location Plant Chief Products . Remarks

Moscow Moscow Manometer Plant summer of 1958 was as follows: electronic measuring and control
(Continued) instruments, 2,500 per month; various mechanical pressure gauges

and manometer indicators, 40,000 per month; and differential
pressure transducers, 800 per month. In 1958 the plant had in
operation an sutomatic production line for recorders and control-
lers. Three thousand people are employed by the plant, 40 percent
of vhom are women. The plant has its own development laboratories
in vhich designs are made exclusively for its own production, and
a large part of this develomment work is directed toward a
improvement of apparatus already in production. In 1959 the plant
vas making more than 4,000 type-sizes of instruments, including
more than 570 manometric instruments and more than 2,000 elec-
tronic types. Unlike a plant of comparable size in the US, which
uses bench-type production, this plant employs a continuous produc-
tion line. 131/

Moscow Timepiece Plant| | Timekeeping devices Founded in 1930, this plant produces 10 different kinds of watches 50X1
imeni Kirov and specializes in men's wristwatches, - Since 1956, output has been
in excess of 2 million annually. In additiom, the plant produces
automobile clocks, marine watches, alarm clocks, and stopwatches. .
The plant employs 6,500 workers, of whom approximately 4,000 are
vomen, 132/

oscow Timeplece Flant| | Vristwatches and clocks This plant employs 7,500 workers, 80 percent of vhom are women, 50X1
Annual production of the plant is 2.5 million men's and women's
watches and 1 million clocks of various kinds, The Seven Year
Flan calls for doubling the ruble value of output and specializing
in vomen's watches, both by 1965. Built about 1932, the plant pro-
duces about 10 pexrcent of the nation’s ocutput of men's and women's
watches. During 1960 the plant was to begin mass production of
electric watches running on batteries. It aleso is believed to be
producing machine tools for instrument production and possibly to be
engaged in production of guided missile components. In m1d-1960 it
was announced that the plant henceforth would specialize in produc-
tion of high quality wristwatches for women. 133/

- 50 -
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Location FPlant

Chief Products

Remarks

Penza Penza Computer and Analytical

Machine Plant

Penza Timepiece Flant

Riaa Riga Gidrometpribor Plant

Stalino Stalino Experimental Works for

— T
: N Instruments

Digital enalog 8, elec-
tronic telt equ.tplent, card punches, card
reading devices, and office calculating
equipment

Ledies' wristvatches

Hydrometeorological and aerological
instruments

Gauges

-51 -
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This plant, with a labor force of approximately 4,000, is the mecond
largest. producer of computers after the Moscow plant of the same
name,

This facility reportedly is the largest of its type in the world and
1s being expanded for increased output, In 1959 it was producing
70,000 watches (with 16-jevel and 17-jevel lever movesents) weekly
and employed 7,800 vorkers, In 1960 its t vas to have been
100,000 watches per week (5 million per year), and it was to émploy
10,000 workers, 135/

This plant is a major prod of sclentific instr - In 1999
it was producing more than 70 different types of instruments, and
in 1957 it had the following monthly output: barographs, 200 to
220 units; thermographs, 200 to 220 units; rain gsuges, 240 to 265
units; altimeters, 100 to 120 units; for
thickness of ice, sbout 100 units; instruments for measuring m
water level of rivers, about 40 units; ai instrument for messuring
sea level, about 120 units; water meters, about 100 units; wind
velocity meters, about 100 units; soil thermometers, ‘bout. 1,000
units; muo-ondnu, about 10,000 units; and taximeters, 250 to'300
units. In addition, it was producing about 30 complete seismo-
graphs per year, and artillery correction tables and other miscella-
neous instruments also were in production on an irregular basis.

In 1957 the plant employed 1,000 workers. During the Seven Year

Plan its output of instruments is scheduled to increase 2.k times.

Pz-oduceu or this plant are used in high-altitude research, in the
ounal Geophysical Year, and for

dmeltic lqrv!ce in warehouses, production shops, and elsewhere

shen humidity, I , and pr require con-

trol and regulation. 136/ .

This plant is an important producer bf radioactive isotopic gsuges
for use in determining the thickness of rolled metal.
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Plant

Chief Products

Remarks

Tellinm

Tallinn Coﬁtml and Measuring
Instrument Plant (KIP)

* 8 Vil'nyus Electrical Instrument
Y

Yerevan

Vil'nyus Electric Meter Plant
VZES)

Yerevan Elektrotochpribor Flant

Yerevan Instrument Making Plant

Isotopic instruments for regulation and con-
trol of industrial processes

Oscillographs, muclear instruments, and
possibly other instruments

Electric meters

Electrical measuring instruments

Millivoltmeters, ratiometers, and micro-

Ipe ters, marine instr , and
thermal instruments for use on diesel
locomotives
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Twelve instruments utilizing radioactive isotopes are produced by
this plant for the automation of various processes in the metallur-
glcal, chemical, mining, and food industries, The plant probably
began production of instruments in 1951, In 1960 the plant employed
approximately 350 personnel and was to have produced equipment worth
1.5 million rubles, with a plenned output for 1961 of 1.9 million
rubles. By 1965 the plant is to be producing annually instruments
worth 2,5 million rubles., 138/

m%gm‘ was formerly known as the Electronic Instruments Factory
In mid-1958 it employed approximately 3,500 workers and
wag producing about 300 oscillographs. 139/

This facility is one of the most important electrical instrument
plants in the USSR, In 1950 it produced 20,000 watt-hour meters
and in 1959 was to have made more than 1.9 million. During the
Seven Year Flan the plant is to be converted into an experimental
pilot plant. In 1960 it was to have had automatic lines installed
for machining, assembling, and adjusting the components of meters,
During the Seven Year Flan, output of the plant will reach 5 million
units annually, and the plant will become the only Soviet enterprise
producing single-phase meters. 140/

Built in 1943, this facility was the first instrument plant in Armenia.
The plant reportedly is the basic supplier of current finders and
high-voltage indicators. 1hl/

This facility is the new Armenian plant built in 1957. lhé/

. -
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APPENDIX C

METHODOLOGY USED IN ESTIMATING THE VALUE OF CAPTTAL INVESTMENT
IN THE INSTRUMENT INDUSTRY OF THE USSR
- DURING THE SEVEN YEAR PLAN {1959~

-Information on investment in the instrument industry of the USSR is
sparse and inadequate. The USSR has not published & figure for invest-
ment in the industry during the Seven Year Plan (1959-65), and it has-
not indicated how many new plants are to be built or how many existing
plants will be expanded.

Some information on this subject, however, is available for the. -
abandoned Sixth Five Year Plan (1956 60). A Japanese publication indi-
cates that 300 million rubles were to have been allocated during 1956-60
to construct 39 new plants and to expand 17 others, all of which appar-
ently were to produce '"measuring instruments for 1n&ustr1al‘use and
automation tools." 143/ v

From analysis of plant,information it is estimated that the USER -
is building 30 to 40 new plants for production of instruments during
the Seven Year Plan and is expanding a large number of existing plants
as well as converting some plants to production of instruments.

A rough calculation of the cost of this program can be made by .
using the investment data for the Sixth Pive Year Plan. Assuming that
the cost of expanding an existing plant is one-half the cost of erecting
a new plant, then the cost of one new plant would be 6.3 million rubles,
(With x representing the cost of a new plant, 39x + 1/2(17x) equals 300
million rubles -- x therefore equals 6.3 million rubles.) The cost of
building 30 new plants would therefore be 189 million rubles, and 4o
nevw plants would cost 252 million rdbles.

Determination of the investment allocation for expanﬂing existing
plants is more difficult. | /more than
T5 percent of all capital investment in the machine building sector
during the Seven Year Plan is to be used for reconstruction, expansion,
and replacement of equipment of existing enterprises. 144/ Applying
this ratio to the instrument industry, the total investment in the T
industry would be four times the cost of 30 to hO new plants or from
756 million to 1 billion rubles, .

A second method of estimating the probable level of Soviet capital
investment in the instrument industry during the Seven Year Flan involves
the use of a capital-output ratio. A ratio of 1 tao 2 obtains for the

- 53 -
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_ ' 3
Soviet machine building industry. Thus 1 ruble of capital investment

is required to produce 2 rubles of output. 145/ For the Soviet cutting ~
and measuring tool industry a ratio of 1 to 1.67 obteins. This ratio
is believed to be a better one for the instrument industry than the .

ratio for machine building as a whole because there is considerable

similarity between tool and instrument plants. This same ratio appar-

ently was used in the instrument industry in the Sixth Five Year Plan,

for the Flan provided for an investment of 300 million rubles to produce

an increment in production of 501 million rubles during 1956-60. The .
actual increment during this period was 912 million rubles, but this

figure cannot be used, because actuel investment in the industry during -
1956-60 is not known., : ‘ .

The Seven Year Plan calls for production of instruments in 1965 1
valued at 1.85 billion to 1.92 billion rubles compared with produetion 1
in 1958 valued at 740 million rubles, an absolute increment during
1959-65 of 1.11 billion to 1.18 billion rubles. Using the ratioc of 1
to 1.67, an investment of 665 million to 70T million rubles would be
required to reach the level of production scheduled for 1965. It has
been estimated in this report, however, that the USSR will reach a
level of production of 2.4 billion to 2.5 billion rubles in 1965. A .
level of production of 2.5 billion rubles would mean an ebsolute incre-
ment in production during 1959-65 of 1.76 billion rubles, which would

require an investment of about 1.1 billion rubles.

The use of this method gives a range of investment in the instrument
industry of from 665 million to 1.1 billion rubles. The higher figure
implies that both the 1965 target and the 1965 investment allocations
have been increased since the adoption of the Seven Year Plan early in
1959. This increase is believed to have occurred, although there is no
evidence on this point. - On the other hand, the capital-output ratio may
be too low. There is evidence that in other sectors of industry there is
a considerably better capital-output ratio for expansion of existing plants
than for construction of new plants. Because 75 percent of the investment
in the instrument industry has been estimated to be allocated to expansion
of existing plants, a lower capital-output ratio would reduce considerably
the figure for total investment,

- Even if the correct capital-output ratio were known, the estimate
of investment would be subject to some error because the ruble figure
for production of instruments does not include the value of output of
vatches and clocks., An unknown amount should therefore be added to
cover investment in the timepieces industry. The production figure
for instruments presumably includes some instruments manufactured
in plants that are not part of the instrument industry, and thus
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/ | ‘an unknown amount ~shbuld be%lubtmted becauseoutmt of those instru-

: ments would be the result of investment allocations to other sectors
/ of machine building. . :

There is sufficient congruence in the results obtained from both
methods of estimating investment to suggest that investment in the
Soviet instrument industry during the Seven Year Flan is in the range
of approximately TOO million to 1 billion rubles,

&
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APPENDIX D

& DETE)DOLOGY USED IN COMPUTING THE LABOR FORCE
' IN INSTRUMENT INDUSTRY OF THE

No information has been released by the USSR on the size of the
labor force in the instrument industry. Of the 263 plants believed
to be serving the industry, there are fairly reliable employment
statistics available for 1956-61 for 30 of the plants, or slightly

more than 11 percent of the totel. The employment of these 30 plants
varies as follows: L

: Persons Employed
Number of Flante per FPlant

12,000
11,850
7,800
7,500
- 4,000
3,500
) 3,000
2,000
1,500
1,200
1,000
800
700
650
600
450
400
350
300
250
200

18,300

HERPROWHDHFERFPHEEREEFOODRRERER

g
ot
F
W
Qo

The average (arithmetic mean) size of the labor force of these 30

plants is about 2,610 employees per plant, ylelding an industry total

» of about 686,400 employees.. Buch an average, however, is not likely
to be typica.l for the industry. In the first place, many of the
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employment figures have come from the reports of the exchange delega-

tions who have visited the plants. Because these delegations visited "
only the principal plants or the showplace plants, it is likely that
these plants are far sbove the industry average in number of employees
per plant. A second reason for regarding the average of the 30 plants
as being far sbove the industry average is that about 40 of the plants
which are counted in the industry total are newly in production or in
some cases are not yet in production.

There is such a wide variation in employment in these 30 plants that
no good distribution is apparent.  Selection of the median employment of
1,100, however, yields a total employment for the industry of 289,300,
which is believed to be a more reasonsble figure than that obtained by
averaging the employment of t.he 30 plents.

As a check on the above figure, another method has been utilized to
estimate employment in the industry. The known labor force and the level
of output of four representative plants* are used to compute the annual
ruble-value output per worker. This figure is then divided into the
estimated total ruble-value figure for annual production during the year
concerned, as follows:

Leningrad Gosmetr Scales Flant

In 1957 this plant had 1,220 employees and produced analysis and
commercial scales worth 2.4 million rubles for an average annual output
per employee of 1,970 rubles,

Leningrad Electrical Machinery Plant (LEMZ)

In 1959 this plant employed about 2,000 people and produced watt-hour
meters worth 10.0 million rubles for an average output per employee of
5,000 rubles.

Tallinn Control and Measuring Instrument Plant (KIP)

In 1960 this plant had a.ppmximately 350 employees and was to have
produced radiocactive isotopic instruments worth 1.5 million rubles for
an average output per employee of 4,290 rubles.

Leningrad Vibrator Plant ‘ . 50X 1

In 1960 this plant employed 3,500 workers and was to have produced
electrical measuring instruments and gauges, photoelectric exposure

¥ The representative plants include one plant with a large volume of N
production, another with a small volume of production, and two plants '
in between.

- 58 -
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meters, and electrical .édﬁponents worth a total of 20.0 million rubles
for an average output per employee of 5,710 rubles.

" The average annual output per employee at these four plants there-
fore is 4,240 rubles. Because it is believed that the output figures
for these plants are gross output (valovaya produktsiya) or goods out-
put (tovarnays produktsiya), these figures are not strictly comparable
with the total value of output of instruments for the USSR. The plent
output figures would include some repair work and services performed
for other plants. The national figures are believed to represent the
quantity of instruments produced multiplied by price. An arbitrary
reduction of 10 percent in the average output per employee has therefore
been mede in an attempt to achieve greater comparability, or an average
annual output per employee of 3,820 rubles, If the value of Soviet
output of instruments for 1959% (942 million rubles) is divided by
3,820 rubles, the result is an estimated labor force for the industry
of 247,000. Because the value of output of cameras, clocks, and
watches is not included in the value figure for output of instruments,
it is necessary to add employment at the 20 to 30 plants producing
these items, an employment estimated to be 35,000. This figure gives

a an estimate of employment for the entire instrument industry of 282,000
persons,
v Using the above figure and the estimate derived from taking the

median of the 30 plants, a range of 280,000 to 290,000 is used in this
report as the estimated labor force of the Soviet instrument industry
in 1959- .

* The year 1959 has been chosen because it is midway between the 1957
and 1960 data of these plants. S ‘
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APPENRDIX E

. RESEARCH ORGANIZATIONS OF CONSIDERABLE IMPORTANCE
TO THE INSTRUMENT INDUSTRY OF THE USSR

' AS OF 1961%

Designation

Area of Responsibility

NIIAVTOPriborov (Nauchno-Issledovatel'-
skiy i Eksperimentdal 'nyy Institut
Avtomobil 'nogo Elektrooborudovaniya,
Karbyuratorov 1 Priborov -- Scientific
Research and Experimental Institute of
Automobile Electrical Equipment, Car-
buretors, and Instruments)

VNIIEP (Veesoyuznyy Nauchno=Issledova-
tel'skiy Institut Elektroizmeritel'-
nykh Priborov -- All-Union Scientific
Regearch Institute of Electrical
Measuring Instruments)

NIKIMP (Nauchno-Issledovatel'skiy i
Konstruktorskiy Institut Ispytatel'-
nykh Mashin, Priborov 1 Sredstv
Izmereniya Mass -- Scientific Research
and Design Institute of Testing
Machines, Instruments, and Devices for
the Measurement of Volume)

NIIChASPROM (Nauchno-Issledovatel'-
skiy Institut Chasovoy Promyshlen-
nostl -- Sclentific Research Institute
of the Watch Industry)

NIITeplopribor (Nauchno-Issledovatel'-
skiy Institut Teploenergeticheskogo
Priborostroyeniya -- Sclentifiec
Research Institute of Thermal Power
Engineering Instrument Making)

KB "Termopribor"” (Konstruktorskoye
Byuro po Proyektirovaniyu Priborov
dlys Izmereniya Temperatury -- Design
Office for the Planning of Instruments
for the Measuremént of Temperature)

* 146/
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Instruments and electrical
equipment for automobiles
and tractors

Electrical measuring instru-
ments

Testing machines and devices
for the measurement of
volume

Watches, watch movements,
Jewels for watclies, and
technical instruments

Instruments for the thermal
control and measurement of
the levels and amounts of
liquids and gases

Thermocouples, resistance
thermometers, and pyrometers
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Designation

Area of Responsibility

TsNIIKA (Tsentral'nyy Nauchno-Issledo-
vatel'skiy Institut Kompleksnoy Av-
tomatizatsii -- Central Scientific
Research Institute of Over-All Auto-
mation)

SKBAP (Spetsial'noye Konstruktorskoye
Byuro Analiticheskogo Priborostroye-
piya -- Special Design Office for
Analytical Instrument Making)

GOI (Gosudarstvennyy Opticheskiy
Institut imeni S.I. Vavilova -- State
Optical Institute in the Nane of
S.I. Vavilov)

NIKFI (Vsesoyuznyy Neuchno-Issledo-
vatel'skiy Kinofoto Imstitut -- All-
Union Scientific Research Institute
of Motion Picture Photography)

SKTBSP (Samostoyatel'noye Konstruk-
torsko-Tekhnologicheskoye Byuro po .
Proyektirovaniyu Priborov i1 Apparatov
iz Stekla -- Independent Design and
Technological Bureau for Planning
Glass Instruments and Apparatus)

NIIGMP (Nauchno-Issledovatel'skiy
Institut Gidrometeorologicheskogo
Priborostroyeniya -- Scientific
Research Institute of Hydrometeoro-
logical Instrument Making)

NIISChEMMASh (Nauchno-Issledovatel'-
skiy Mashinostroyeniya -~ Scientific
Research Institute of Computer
Machine Building)

IAT AN SSSR (Institut Avtomatiki

i Telemekhaniki Akademii Nauk

S3SR -- Institute of Automatics
and Telemechanics of the Academy of
Sciences, USSR)
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Standardization of means of
automation and parts and
-units used in general in-
strument manufacture

Analytical instruments

Opticel and optical=-
mechanical instruments,
cameras, and lenses '

Movie apparatus and supplies

Instruments and appa.ra.tus
nmade of glass

Hydrometeorological instru-
ments and apparatus

Camputers

Automation techniQues

I |
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APPENDIX F

4 ESTIMATED VALUE OF OUTFUT OF INSTRUMENTS IN THE US IN 1958%

The heterogeneity of instruments and the fact that they are produced
by many different industries in the US make computation of the value
of output difficult. Although the following categories of instruments
may include items of equipment that in the USSR would not be included
in the value figures for production of instruments, such exceptions
are believed to be of minor importance.

4 : Value of Output

Industry ' in 1958
Code Instrument Industry (Million US $)
3831 Optical instruments and lenses
industries 109
" ‘ 3821 Mechanical measuring instru-
ments industry 1,061
3613 Electrical measuring instru-
= ments industry : 643
36162 Electrical control apparatus
industry 426
3811 Scientific instruments indus-
try - 946
3571 Office, computing, and account-

ing machinery industry (mot .
including typewriters and

duplicating machines) 1,096
3576 Scales and balances industry 82
Total . 4,363
i
* P].'?/
o
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